SCIENCE 


EDITORIAL COMMITTEE: S. NEwcoMB, Mathematics; R. S. WoopWARD, Mechanics; E. C. PIcKERING, 
Astronomy; T. C. MENDENHALL, Physics ; R. H. Tourston, Engineering ; IRA REMSEN, Chemistry ; 
JosEPH LE Contr, Geology ; W. M. DAvis, Physiography ; HENRY F. OsBoRn, Paleontology ; 
W. K. Brooks, C. HART MERRIAM, Zoology ; 8. H. ScupDDER, Entomology ; C. E. Brssry, 

N. L. Britton, Botany; C. S. Minot, Embryology, Histology; H. P. Bownprrcn, 


Physiology; J. S. BILiinas, 


Hygiene ; 


WILLIAM H. WELcH, Pathology ; 


Fripay, DECEMBER 28, 1900. 


CONTENTS: 
Progress in Forestry under State Control: PRo- 
FESSOR V. M. 977 
Geology and Geography at the American Associ- 
ation: PROFESSOR J. A. HOLMES..........-...++ 989 
The New Chemical Laboratory of the University of 
Kansas: Proressor E. H. 8. BAILEY...... 997 


Scientific Books :— 
Ball’s Treatise on the Theory of Screws: PRo- 
FESSOR CARL BARUS. Topographic Atlas of the 
United States : PROFESSOR ISRAEL C. RUSSELL. 
Scientific Journals and Articles .......:.ccccceseeeeeees 1004 
Societies and Academies :— 
Geological Society of Washington: Dr. F. L. 
RANSOME, Dr. DAVID WHITE. Chemical So- 
ciety of Washington: Dr. WILLIAM H. KRuvG. 
New York Academy of Sciences: Section of 
Geology and Mineralogy: DR. THEODORE G. 
WHITE. Section of Astronomy, Physics and 
Chemistry: Dk. WILLIAM 8. Day. The New 
York Section of the American Chemical Society: 
Dr. DURAND WoopDMAN. The Nebraska Acad- 
emy of Sciences: PROFESSOR LAWRENCE BRU- 


Discussion and Correspondence :— 
A Gasoline Launch for Field Work: Dr. GIL- 
Current Notes on Meteorology :— 
De Saussure’s Essays on Hygrometry ; British 
Rainfall for 1899; Scientific Balloon Voyages: 


PROFESSOR R. DEC. WARD 1010 
Yellow Fever and Mosquitoes .......0..0cccceceseeeeeseess 1011 
Uninsulated Conductors and Scientific Instruments..1012 
Scientific Notes and News ........+sssccesseceeceeseeeceees 1012 
University and Educational News.........++.s0000eeese0s 1016 


MSS. intended for publication and books, etc., intended 
for review should be sent to the responsible editor, Pro- 
fessor J. McKeen Cattell, Garrison-on-Hudson, N. Y. 


PROGRESS IN FORESTRY UNDER STATE 
CONTROL.* 

In the steps that are now being taken by 
the State of Michigan looking towards the 
establishment of a permanent forest policy 
the recent experience of other States cannot 
fail to be instructive. In the development 
of a great public movement in which so 
much is untried and unforeseen, mistakes 
are certain to occur, but the chance of their 
occurrence may be lessened by taking ac- 
count of the history of similar movements 
elsewhere. Accordingly, the forestry laws 
of several States have been reviewed by the 
writer, and an attempt has also been made, 
from a comparison of these and a consider- 
ation of conditions there existing, to gather 
such hints as may be available in our own 
State. It has been thought best to limit 
this study to the five States, New York, 
New Jersey, Pennsylvania, Wisconsin and 
Minnesota, both because they approach 
Michigan more closely than others in phys- 
ical conditions and because by far the great- 
est progress in the development of a forest 
policy has been made in those States. 

The conditions in New England and the 
Southern Atlantic States are so far differ- 
ent from our own as to be valuable chiefly 
in a general way rather than in the solution 
of special problems; the great agricultural 


* A review of forestry legislation and conditions in 
the Central and Northern States, prepared for the 
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States, Ohio, Indiana and [Illinois have 
nothing to offer in this direction, while the 
Western prairies and the Pacific slope have 
their own peculiar and difficult problems, 
with which we are not immediately con- 
cerned. It iswith the group of Central and 
North Central States that our lot is cast 
by nature, and though behind all of them 
in our care of the forest, we are neverthe- 
less fortunate in being able to draw on their 
experience, albeit experience that has not 
passed the experimental stage. 


NEW YORK. EARLY LEGISLATION, 


The State of New York has been a pio- 
neer in American forestry. In 1885 a law 
was enacted by the Legislature providing 
for the appointment of a forest commission 
with power to appoint a forest warden, 
forest inspector, a clerk and other agents. 
Provision was also made by the same Leg- 
islature for a forest preserve consisting of 
all the lands then owned or thereafter to 
be acquired in certain counties lying in 
the Adirondack and Catskill regions “ to be 
forever kept as wild forest lands, not to be 
sold or leased, or taken by any person or 
corporation, public or private.” 

The forest commission was given control 
and superintendence of the forest preserve, 
and it was made its duty to maintain and 
protect the forests on the preserve, to pro- 
mote as far as practicable the further growth 
of forests thereon, and in short to have 
charge of the public interests of the State 
with regard to forests and tree planting, 
and especially with reference to forest fires. 
Supervisors were made ex-officio protectors 
of lands in their townships, the forest com- 
mission having power to require, when nec- 
essary, that the supervisor appoint one or 
more forest guards to aid in the control of 
fire and otherwise. 

The commission was also charged with 
preparing circulars of information and ad- 
vice for the care of woodlands upon private 
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lands and the starting of new plantations 
on lands denuded, exhausted, or injured by 
fire * * * or waste and unfit for other use, 
* * * these publications to be furnished 
without cost to any citizen of the State. 
The commission was unpaid, but the sum of 
fifteen thousand dollars was appropriated 
for the purposes of the act. 

Considering the early date of this legis- 
lation, its comprehensiveness and the ex- 
tent to which its main features have ever 
since been retained are alike remarkable. 
In the first place, the creation and main- 
tenance of a forest preserve as the property 
of the State but controlled by a forest com- 
mission has from that time to this, for a 
decade and a half, been a central principle. 
Again, the forest commission, while charged 
with general responsibility, was expected 
to appoint officers who should be in im- 
mediate charge of actual forestry opera- 
tions. This feature then embodied in the 
appointment of forest protectors is still re- 
tained in the far more developed system of 
the present time, in which the commission, 
not composed of experts, is represented in 
actual forest administration by the su- 
perintendent of forests assisted by other 
officials and employees. A third feature of 
the legislation of this early period was the 
attempt to utilize the services of persons 
already filling township offices in the en- 
forcement of law, the supervisors, as al- 
ready stated, being made ex-officio protectors 
of lands in their respective townships. 

Subsequent experience, naturally enough, 
showed the necessity of certain changes 
even in legislation that embodied so much 
of permanent value. The provision for the 
control of forest fires, for example, was in- 
adequate. Making supervisors ex-officio fire 
wardens could not, in the nature of the case, 
be made operative without strong pressure 
from a higher authority, and the employ- 
ment of a commission without compensa- 
tion, and accordingly without obligation to 
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devote their entire time to the duties of 
their office, has given way to the more 
economical and productive policy of em- 
ploying and paying men of trained efficiency 
in the administration of this branch of the 
public service. In still other particulars it 
has been found desirable to amend and ex- 
tend the forestry law of 1885, as will appear 
in what follows. 


Taxation, Sale and Purchase of State Lands. 

At an early date the difficult problems 
connected with taxation, sale and purchase 
of State lands for forestry were taken up. 
The laws of 1886 provided that forest lands 
belonging to the State in the counties of the 
forest reserve should be taxed at the same 
rate as other lands, and that the tax should 
be paid by crediting the sum on the taxes 
due from each county in which they are 
located as State taxes. 

In 1887 an Act was passed providing for 
the sale of detached portions of lands be- 
longing to the State or their exchange for 
lands adjacent to land belonging to the 
State, and in 1890 the forest commission 
was authorized to purchase land within the 
counties including the forest preserve, for 
purposes of a State park, at a price not to 
exceed $1.50 per acre. During this time 
and for a period of several years thereafter 
the right of the State to much of the land 
belonging to the forest preserve was con- 
tested by parties having real or supposed 
claims, but the final decision of the highest 
court of appeal has left the State in posses- 
sion with a title no longer open to question. 


Parks. 

In 1887 an Act was passed to establish 
parks for the propagation of deer and other 
game upon lands belonging to the State 
situated in the Catskill region, the forestry 
commission being authorized to set apart 
three tracts there for the purpose named, 
and by an Act of 1892 the Adirondack Park 
was established within the counties of the 
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forest preserve lying in that part of the 
State, which it was provided ‘ should be for- 
ever reserved, * * * and cared for as ground 
open for the free use of all the people for 
their health or pleasure, and as forest lands 
necessary to the preservation of the head- 
waters of the chief rivers of the State and a 
future timber supply.’ In both cases ap- 
propriations were made for the provisions 
of these acts, and the policy of State owner- 
ship and control of land for public parks, 
for sanitary purposes and water supply, and 
for raising timber as a function of the com- 
monwealth was thus emphasized and con- 


firmed. 


Constitution and Duties of the Commission. Changes. 


By an Act of 1893 the number of members 
of the Forest Commission, previously three, 
was changed to five. The commission was 
still unpaid, but was now empowered to 
employ a paid superintendent, two inspect- 
ors of forests, a secretary and clerks. 
Something further was now attempted in 
the way of fixing responsibility for the con- 
trol of forest fires. The supervisors, besides 
being made town protectors of lands and 
ex-officio fire wardens, were required to re- 
port fires. But the uncertainty of promptly 
locating and extinguishing fires by means 
of untrained helpers, with other inherent 
difficulties that have been felt until the 
present time, prevented this system from 
accomplishing all the good for which it was 
intended. 

In 1895 a change of considerable moment 
was made, the former commission being 
superseded by a Fisheries, Game and For- 
est Commission, consisting of five commis- 
sioners appointed by the Governor, their 
term of office being five years. The duties 
of the commission were now of far wider 
scope, and it was, of course, impossible for 
any member of it to be an expert in all 
of the various interests committed to its 
charge. A division of responsibility and 
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labor, therefore, became at once necessary, 
and provision was accordingly made for the 
appointment of an engineer, 35 fish and 
game protectors and foresters, and various 
other officers and assistants. 

Whatever advantage there may have 
been in this change as regards the general 
administration of these various interests, 
if would seem that at least in regard to 
what had formerly pertained to the forestry 
commission there was need of more spe- 
cific provision for certain duties, and the 
following year (1896) an amendment was 
made to the law so as to provide for the 
appointment of fire wardens, one in each 
town, and the step thus taken towards the 
separation of the duties of game protectors 
from those of fire wardens has recently 
been carried still farther on the ground 
that more will be accomplished by this ar- 
rangement. 

Forest Preserve Board. 

Still in the direction of fixing responsi- 
bility for the performance of special duties, 
the law of 1897 provides that the Governor 
shall appoint three persons from the Forest, 
Fish and Game Commission and the com- 
missioner of the Land Office as ‘ the forest- 
preserve board.’ The duty of this board was 
to acquire for the State lands in the Adi- 
rondack Park as they might deem advisable 
for the interests of the State. Power was 
given to this board to enter on and take 
possession of any land, structures and 
waters in the territory embraced in the 
Adirondack Park as it might deem advis- 
able for the interests of the State, with au- 
thority to adjust claims, and allow cutting 
of timber, with certain restrictions, by way 
of compensation ; to take means for perfect- 
ing the title to lands held by the State, and 
to vigorously follow up and punish trespass 
of whatever kind. 

For the purposes of this act the expendi- 
ture of one million dollars was authorized. 
In all, the State of New York has now ex- 
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pended about three million dollars in the 
purchase of land, making the forest pre- 
serve board the responsible agency for the 
purchase, validity of title, and, in short, the 
entire business connected with the bringing 
of these lands into the possession and con- 
trol of the State. An indication of the long 
and vexatious struggle with claimants to 
State lands and the determined policy of 
the State with reference to these lands is 
seen in the law of 1898, which again gives 
the forest preserve board full authority for 
the State to determine the title to lands in 
the Adirondack Park, or the forest pre- 
serve, claimed by persons or corporations 
adversely to the State. 


Forest, Fish and Game Law of 1900. 


By this law the forest preserve is defi- 
nitely limited, as are the Adirondack Park, 
the St. Lawrence reservation, and, less ex- 
actly, the deer parks of the Catskills. The 
powers of the commission, still composed of 
five members appointed by the Governor, 
include all the powers vested in the com- 
missioner of the State land office and the 
Comptroller, on May 15, 1885, as well as 
those delegated in succeeding years to 
the forest commission and the forest pre- 
serve board, among which may be specially 
mentioned purchases in the Adirondack 
Park, actions for trespass, appointment of 
fire wardens and provision for instruction 
and popular information on the subject of 
forestry. 

The office of superintendent of forests is 
made one of special responsibility, the in- 
cumbent being charged with the care and 
custody of the forest preserve, the preven- 
tion of forest fires and the general super- 
vision of the forestry interests of the State. 
He is required to make an annual report to 
the commission showing the annual timber 
product of the Adirondack and Catskill 
forests, and also the extent of forest fires 
and losses, * * * with such other reports as 


4* 
7% 
ig 
> 
ay 
4 
sh 
a 
4 
7 
| 
ty 
. 


DECEMBER 28, 1900. 

may be necessary for the information of 
the commission. The duties of fire war- 
dens and the prevention of fires along rail- 
roads and elsewhere, are entered into in 
much detail, and an evident necessity is 
provided for in requiring the appointment 
of a chief fire warden to have supervision 
of the town fire wardens, and by every 
available means to secure the prevention 
and the putting out of forest fires. 

In reviewing the law of 1900 one is par- 
ticularly impressed with the fact that it has 
been found necessary to entrust one man 
with the direct superintendence of the forest 
interests of the State, at the same time 
holding him responsible to a board of com- 
missioners for the intelligent and faithful 
discharge of the duties of the office, also 
that for the control of fires one man is 
again held responsible, the chief fire warden 
having this as his special and single func- 
tion. This definite fixing of responsibility 
can hardly fail to produce more satisfactory 
results. It is further noticeable that ap- 
pointments to the commission are still for 
the term of five years, thus securing a per- 
manent and consistent policy, and that the 
State now pays for this service as liberally 
as for other public work. In short, in the 
State of New York forestry has now be- 
come a recognized and permanent branch 
of the public service. Subsequent experi- 
ence will doubtless suggest changes in 
methods of administration, but no interest 
of the State is more securely entrenched in 
law or more heartily sustained by public 
opinion. 


School of Forestry. Practical Forestry in the 
Adirondacks. 

New York has been the first State to es- 
tablish a school of forestry. In 1898 a law 
was enacted providing for the establishment 
of a College of Forestry at Ithaca, in con- 
nection with Cornell University. Thirty 
thousand acres of land in the Adirondacks, 
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for which the State paid $165,000 (includ- 
ing buildings), were set apart to be con- 
trolled by the university for a period of 
thirty years, at the end of which time the 
land is to become again the property of the 
State as part of the forest preserve. The 
sum of $10,000 was appropriated for the 
maintenance of the school, and liberal ap- 
propriations, namely, $30,000 for each of 
the first two years, have since been made 
for it. The trust was accepted by Cornell 
University, and Dr. B. E. Fernow, at that 
time chief of the Forestry Division of the 
U. 8S. Agricultural Department, was ap- 
pointed director of the school. The school 
was promptly organized, instructors were 
appointed, and a course of instruction en- 
tered upon which has since been extended. 
Practical forestry operations have been 
conducted in the college forest since May, 
1899, and students of the school are re- 
quired to spend there a certain part of at 
least two vacations in the practical study 
of forestry. 

The amount of work that has been ac- 
complished in the college forest in less than 
a year and a half is surprising and in the 
highest degree encouraging. A survey of 
the property has been made, buildings have 
been erected and remodeled, a nursery has 
been established in which upwards of a 
million seedlings have been raised, the 
planting of a tract of burnt land with 
young pine and spruce has been completed, 
important experiments, such as planting in 
avenues opened in the forest, are in prog- 
ress, and minute records are carefully kept 
as a basis for future study and practice. 
Moat interesting of all, however, is the fact 
that extensive logging (by rail) operations 
have been begun under forestry principles, 
to remove the old hard-wood crop and re- 
place it by a more valuable softwood crop 
in mixture with the hard woods. The thor- 
ough utilization of all the wood cut down 
to the mere brush, for all of which a mar- 
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ket has been secured, is a novel feature of 
this logging, besides the care with which all 
young growth is saved. Moreover, the di- 
rector expects that no further appropria- 
tions will be required, and that the experi- 
ment will at once become self-supporting 
through the profits from the logging opera- 
tions. 

It is too early to form a judgment regard- 
ing much of the practical work now in 
progress. The methods of European for- 
estry are for the most part inapplicable 
here, and direct experiment becomes there- 
fore the only means of determining the cor- 
rect treatment of the forests. Mistakes 
must inevitably occur in a field where all 
is so new, and it is fortunate for other States 
that New York has organized such an ex- 
periment on so liberal a scale. None the 
less, it is certainly incumbent on the States 
with great forest interests of their own to 
provide for similar experimental study as 
soon as may be. Conditions vary ; a method 
applicable in the Adirondacks may fail on 
the sandy tracts of Michigan or Wisconsin, 
and men must be trained on the ground in 
direct touch with the peculiar problems 
and difficulties that each section of the 
country presents. The New York College 
of Forestry is now equipped for the train- 
ing of young men in the principles of for- 
estry and in their practical application in 
that State, but their training must be sup- 
plemented by long-continued study of local 
conditions, and for this, as a least responsi- 
bility, the States interested should provide. 


NEW JERSEY. 


In New Jersey a considerable body of law 
has been enacted, especially with regard 
to forest fires, but without making special 
provision for its enforcement. As a result 
of this and of other causes the State has 
suffered greatly from fires. The coastal 
plain, where the fires have been most fre- 
quent, presents certain points of resem- 
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blance to the ‘plains’ of Michigan, and 
the extended study of that region which 
has been made in connection with the State 
Geological Survey is both instructive and 
suggestive. * 

The ‘plains’ of New Jersey include ap- 
proximately 20,000 acres of land lying in 
the northern extremity of the Atlantic 
coastal plain which extends from here to 
southern Florida. These plains are cov- 
ered with a low bushy growth, much of 
it consisting of pitch-pine coppice (Pinus 
rigida) mixed with various other species. 
These plains are reported to have always 
been treeless, but there is every reason to 
suppose that this condition is due to re- 
peated fires, since on the surrounding pine 
barrens may be observed all gradations from 
a healthy forest to scrubby plains. The 
soil of the plains, as indicated by chemical 
analysis, is richer than that of much of the 
surrounding region where good timber 
grows. Fire, therefore, is the agency that 
has rendered large tracts of land, as far as 
its present state is concerned, unfit for the 
raising of timber, and is even now convert- 
ing other land into the same ruined condi- 
tion. Just what course should be pursued 
with regard to lands that have already 
reached this condition is a problem in New 
Jersey as well as in Michigan. Meantime, 
the matter of immediate concern is to pre- 
vent further extension of such areas. 

The means of suppressing these fires are 
discussed by Dr. Gifford, from whom I have 
already quoted. His most important sug- 
gestion is with regard to the multiplication 
of fire lanes, which experience has shown 
to be a successful barrier to ordinary fires. 
The good-roads movement is very strong 
in New Jersey, and every good road that is 
kept properly cleared becomes an effective 
fire lane. The same is true of railroads 


* Gifford, ‘ Forestal Conditions and Sylvicultural 
Prospects of the Coastal Plain of New Jersey,’ Munich, 
1899. 
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along which combustible materials are kept 
cleaned up. In addition to this a sugges- 
tion with regard to ‘forest farms’ shows 
how the southern part of the State might 
be to a large extent divided up into farms 
in which the cultivated portion of each 
would surround a body of timber, which 
would then be isolated by a wide fire lane 
from other woodland, thus almost entirely 
obviating the danger of extensive fires. 
Suppose a person possesses one hundred 
acres of woodland out of which he wishes 
to make a combination forest and farm. 
The first step is to clear a fire lane around 
the whole of it, at least two hundred feet 
in width. This lane should constitute the 
cultivated portion of the farm. * * * If 
the hundred acres referred to is perfectly 
square, a fire lane two hundred feet wide 
around it would contain about thirty-five 
acres, aS much as one man can comfortably 
till. There would be left in the center a 
forest containing about sixty-five acres. 
* * * Tf the whole area of woodland in 
southern Jersey were treated in this way, 
sixty-five per cent. would be left in waod 
and the whole would be cut up in such a 
way that extensive fires would be impossi- 
ble.* The plan here suggested is appar- 
ently as capable of application, in a modi- 
fied form, in Michigan as in New Jersey. 


PENNSYLVANIA, 


The history of the forestry movement in 
Pennsylvania is particularly instructive, 
since the conditions in that State are in vari- 
ous important particulars similar to, if not 
identical with, those prevailing in Michigan. 
Without attempting a complete review of 
earlier legislation in Pennsylvania, it is de- 
sirable to consider in some detail such im- 
portant features as those pertaining to for- 
est fires and forest reservations. 


Early Legislation. Forest Fires. 
As early as 1860 the setting on fire of 
* Gifford, l. c., p. 45. 
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woods or marshes to the loss of any other 
person was made a misdemeanor punish- 
able by fine and imprisonment, and penal- 
ties were also provided for the cutting and 
removal of timber from the land of an- 
other. Failure to fix responsibility, how- 
ever, made the law a dead letter, and it 
was followed by disastrous fires and by 
laxity of public sentiment in regard to 
them. An attempt was made in 1870 to 
remedy this by the enactment of a law re- 
quiring the commissioners of the several 
counties of the commonwealth to appoint 
persons under oath whose duty it should be 
to ferret out and bring to punishment all 
persons who either wilfully or otherwise 
cause the burning of timber lands, and to 
take means to have such fires extinguished, 
the expenses to be paid out of the county 
treasury, the unseated land tax to be first 
applied to such expenses. 


Laws of 1897. 


This law, like the former one, remained 
inoperative, or at least insufficient, until in 
1897 it was amended so as to make the 
commissioners of the several counties re- 
sponsible to the commissioner of forestry 
for compliance with its provisions, and pre- 
scribing a penalty of fine or imprisonment 
for failure. The expenses incurred in the 
employment of detectives were to be borne 
one-half by the county in which they were 
employed and one-half by the State. With 
this definite and not easily evaded respon- 
sibility, followed up by most determined 
and persistent effort on the part of the 
commissioner of forestry, real progress 
has been made. Offenders are lodged in 
jail with as great publicity as possible, and 
it is safe to say that public sentiment with 
regard to forest fires has never before in 
the history of Pennsylvania been formed so 
rapidly. 

The same year, 1897, an act was passed 
making constables of townships ex-officio fire 
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wardens for the purpose of extinguishing 
forest fires, and requiring them to report to 
the court of their respective counties all 
violations of ‘‘ any law now enacted or here- 
after to be enacted for the purpose of 
protecting forests from fire’? * * * with 
penalties for neglect of this duty. As be- 
fore, the expense of carrying out its pro- 
visions was apportioned one-half to the 
county and one-half to the State, the limit 
under each act being $500 for any one 
county. 

This legislation is of such recent date 
and the whole matter is so complicated and 
of such acknowledged difficulty, that it may 
well be questioned whether the best method 
of treatment has yet been attained ; certain 
it is, however, that the present law marks 
a great advance upon preceding legislation 
and that its tendency, if enforced for a 
period of years, will be to more and more 
restrict both the number and extent of 
forest fires. 

Forest Reservations. 

In regard to forest reservations the leg- 
islation of 1897 includes two important 
acts. One of these authorizes the purchase 
by the commonwealth of unseated lands 
for the non-payment of taxes, for the pur- 
pose of creating a State forest reservation, 
requiring the commissioner of forestry to 
examine the location and character of the 
lands in question, and authorizing him to 
purchase them for the commonwealth if in 
his judgment they are available for the 
forest reservation. The other act provides 
for a commission of five members to locate 
three forestry reservations of not less than 
forty thousand acres each upon waters 
draining mainly into the Delaware, Susque- 
hanna and Ohio rivers respectively, each of 
the reservations to be in one continuous 
area as far as practicable, and at least 50 
per cent. of each reservation to have an 
average altitude of not less than six hun- 
dred feet above the level of the sea. The 
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commission is empowered to take by right 
of eminent domain and condemn the lands 

s State reservations, the procedure in cage 
of claim for damages being the same as al- 
ready provided for the taking of land for 
the opening of roads in the respective 
counties in which the property is located. 


Growth of Timber by Farmers. 


A third series of enactments appearing 
in amended form in 1897 is designed to 
encourage the growth of timber by farmers. 
It is provided that in consideration of the 
public benefit to be derived from the re- 
tention of natural forest, the owners of land 
having on it forest or timber trees of not 
less than fifty trees to the acre, each 
measuring at least eight inches in diameter 
at a height of six feet from the ground, shall 
be entitled to receive annually during the 
period that the trees are maintained in 
sound condition a sum equal to eighty per 
cent. of all taxes annually assessed and 
paid upon said land, the eighty per cent. 
not to exceed 45 cents per acre, provided 
also that no one property owner shall 
be entitled to receive this sum on more 
than fifty acres. 

In commenting upon this legislation the 
Commissioner of Forestry, Dr. J. T. Roth- 
rock, says: ‘‘ Itshould be readily perceived 
that these measures are directly in the in- 
terest of the farmer. In the first place, it 
is a partial removal of tax from land upon 
which he receives no revenue. In the sec- 
ond place, it is leading up to a lucrative 
timber crop at a minimum of expense to 
him, and in the third place, such land, when 
on a farm, is often on the highest and 
roughest part, overlooking the cultivated 
fields, and from its decaying leaves and 
humus a renewal of fertility is constantly 
washed down to the lower fields. * * * All 
of the above laws concern the individual 
more than the commonwealth. They are 
to make it possible for him to aid the State 
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and at the same time to serve himself. 
Those which follow (with reference to for- 
est reservations) mark a new era in our 
legislation. They reverse what has hith- 
erto been the established policy of the State 
and aim at acquisition of timber land in- 
stead of sale of it. This change grows out 
of the now well-established fact that so 
long as the important watersheds of Penn- 
sylvania are wholly under individual con- 
trol there is serious danger to the interests 
of the community, and that, to safeguard 
these, the State must again possess itself as 
promptly as possible of these grounds.”’ 
With regard to the public sentiment that 
has made such legislation possible the com- 
missioner adds: ‘*‘ There were grave doubts 
as to the passage of the bill (authorizing 
direct purchase of timber lands). But 
these soon disappeared, and it then for the 
first time became evident how strong and 
how general the sentiment in favor of the 
most active forestry legislation had become. 
The bill was passed by a large majority. 
It is clear that the State has at length earn- 
estly entered upon the work of preserving 
its lumbering industries. The question is 
no longer whether it shall be done, but how 
it is to be accomplished. It is noteworthy 
that all political parties joined in this leg- 
islation, and also that the lumbermen, who 
once looked upon all forestry agitation as 
an interference with their business, have 
come to be among the warmest friends of 
the movement, which is intended to per- 
petuate, not to limit, their vocation.’’ 


WISCONSIN. PRESENT STATUS. 


Still nearer to Michigan, both in point of 
physical conditions and in the extent to 
which the forestry movement has crystal- 
lized into an active call for efficient legisla- 
tion, is the neighboring State of Wisconsin. 
Climate and soil conditions are in many re- 
spects identical with our own. The north- 
ern half of the State has been lumbered ex- 
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tensively, has again and again been visited 
by destructive fires, and thousands of square 
miles have been left in what is apparently 
an utterly hopeless condition as regards 
agriculture and with a discouraging outlook 
as regards forest restoration. In a recent 
paper * the secretary of the State forestry 
commission has given a concise statement 
of the situation from which the following is 
reproduced. 

Among the lessons to be learned from the 
history of the forestry bill of 1899, one of 
the most important is this, that there is no 
longer much danger of opposition to the 
principle that it is the duty of the State to 
provide for the permanency of forests by 
appropriate legislation, even to the extent 
of going into the business of conservative 
lumbering. Ten years ago such a proposi- 
tion would have met with not a little hos- 
tility and ridicule. It would have been 
called impracticable, socialistic and un- 
American. In 1899 not a member of the 
Legislature, with a single exception, but ad- 
mitted the desirability of such legislation. 
Even those who voted against the bill did so 
avowedly on the ground of expediency for 
the time being. 

Even less opposition than within the Leg- 
islature is to be met with among the people 
of the State. Of course, there is a great 
deal of indifference and not a little mis- 
understanding of the aims and objects of 
forestry reform. In a State situated like 
Wisconsin, where the question of maintain- 
ing a water supply and preventing over- 
erosion is of subordinate importance, the 
great body of the people cannot be expected 
to feel the same direct interest in forest 
preservation as for instance in southern 
California, where the existence of agricul- 
ture is dependent on the maintenance of 
the mountain forests. In Wisconsin the 

* Bruncken, ‘On the Legislative Outlook for For- 
estry in Wisconsin.’ Read before the American 
Forestry Association, July, 1900. 
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class most directly interested is that en- 
gaged in forest industries and manufac- 
turing enterprises deriving raw material 
from the woods. It is very gratifying to 
the State that as a general rule men of this 
class are stanch friends of improved for- 
estry, and some of the most energetic pro- 
moters of this cause, both in and out of the 
Legislature, are among the great lumber- 
men, 

Of course, it cannot be expected that en- 
tire unanimity should exist as to the best 
means of reaching the desired end. In 
particular, the policy of placing consider- 
able areas of forest land under State man- 
agement is apt to encounter objections from 
the residents of the counties in which these 
forests will necessarily be located. They 
fear, on the one hand, that the reservation 
of those tracts wi'l hinder the progress of 
settlement, and on the other hand, they de- 
sire to see all land in private hands, so that 
they may be taxed for the support of local 
government and improvements. Both these 
objections are, to be sure, based on imper- 
fect knowledge, and short-sighted 
enough. Yet they are made in good faith 
by men of intelligence, standing and influ- 
ence. They must be overcome by practi- 
cal reasoning and the spread of correct in- 
formation, 

Perhaps the most serious problem to be 


‘ solved in Wisconsin, as well as its neigh- 


boring States, is what shall be done with 
the immense areas of denuded timber lands 
which are now growing up into vast wil- 
dernesses of worthless scrub, subject to the 
ravages of fire, and a constant menace to 
the standing timber adjoining. There are 
no physical obstacles to the reforestation of 
these tracts. But the financial and political 
difficulties are enormous. Most of these 
lands are the property of the lumber com- 
panies which harvested the timber. Nota 
little of it, however, has been sold for taxes 
and bid in by the counties. These do not 
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know what to do with those lands, and 
from time to time sell them to speculators 
at nominal prices, sometimes for less than 
a dollar forty cents. Now there can be no 
question that much of the land of this 
kind is fairly good agricultural land, al- 
though it cannot be compared in quality 
with the hard-wood lands where the timber 
is still standing. But the greater portion is 
barren sand just good enough to bear a fair 
crop of pine, but unfit for agricultural 
crops after the slight accumulation of hu- 
mus is exhausted. To persuade ignorant 
settlers to locate on such lands and to try 
to make them into farms is little short of 
a crime. 

The great mass of the people of northern 
Wisconsin are well-meaning, upright folk, 
and they know well enough that much of 
this land is unfit for settlement. But it is 
not possible to draw a hard and fast line 
between the fit and unfit land, and the 
temptation is great to find invariably that 
the really unfit land is just beyond the 
boundaries of the next township. So the 
settlers continue to take up these sand bar- 
rens, with disastrous results to themselves 
and no permanent benefit to the community. 
The only feasible way to put these lands to 
the use for which they are adapted, and by 
which they can ultimately yield a profit, 
would be to place them in the hands of the 
State for rational forest management. 

A number of owners of large tracts of 
land of this class have expressed their 
willingness to cede their holdings, which 
are practically valueless to them, to the 
State, if it will take proper care of them. 
It is probable that the solution of the prob- 
lem will be approached from this direction. 
But in order to make this possible, some 
legislation will be needed, and for that pur- 
pose the friends of forestry in Wisconsin 
look forward to the meeting of the Legisla- 
ture during the coming winter. There is 
the best possible reason to believe that a 
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bill for the establishment of a rational for- 
estry system will be passed by the next 
Legislature. It will be devised substan- 
tially on the lines Jaid out in the bill that 
failed of passage at the last session, with 
certain modifications, required by the rise 
of a new factor since the Legislature ad- 
journed. The State University of Wiscon- 
sin has now under consideration a plan for 
the establishment of a forestry school as 
nearly as possible on the model set by the 
schools at Cornell and Yale. For this pur- 
pose the express authority and aid of the 
Legislature will probably be sought, and it 
is obviously proper to bring the State forest 
department and the State forestry college 
into as close relations as the difference be- 
tween administrative and educational func- 
tions will permit. 


MINNESOTA, FIRE WARDENS. 


Minnesota has made very substantial 
progress in forestry legislation, especially in 
the direction of controlling forest fires. A 
most commendable feature of the law which 
has been in operation for five years, is the 
definite fixing of responsibility by the ap- 
pointment of a chief fire warden who has 
general charge of the fire warden force of 
the State, and who is authorized during the 
dangerous season to use such means as he 
sees fit to prevept or suppress fires, the sum 
of $5,000 being available for this purpose. 
Supervisors of towns, mayors of cities and 
presidents of village councils are constituted 
fire wardens, with authority to arrest with- 
out warrant any person setting fire to 
woods or prairies to the danger of property, 
the wardens themselves being liable to pen- 
alties for neglecting the duties of their office. 
Under the vigorous administration of the 
present chief fire warden, much has been 
done to promote the growth of a correct 
public sentiment and not a little has been 
accomplished in the actual prevention and 
suppression of fires. Warning notices in 
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great number have been posted and the in- 
telligent cooperation of a large force of as- 
sistant wardens has been secured. During 
the drought in the early summer of the 
present year, over 300 fire wardens were in 
correspondence with their chief, reporting 
precautions taken, and otherwise showing 
their interest and activity. The system is 
doubtless capable of improvement, but in 
its inception and reasonably successful 
working a great step has been taken, and 
by so much Minnesota is well in advance of 
Michigan and Wisconsin. 


Forest Reserves. State Forestry Board. 


By the Legislature of 1899 an Act was 
passed designating as Forest Reserves lands 
set apart by the Legislature for forestry 
purposes, or granted to the State by the 
United States Government, or by individ- 
uals for such purposes, and creating a 
State Forestry Board to have the care and 
management of the forest reserves and to 
represent the State in all matters pertain- 
ing to forestry. 

The constitution of the board has evi- 
dently been arranged with a view to mak- 
ing it non-political and as efficient as 
possible. It consists of nine members, 
including the chief fire warden, ex officio, 
the professor of horticulture in the State 
University, three persons recommended by 
the regents of the University on account of 
qualifications that are specified, and four 
to be recommended by the following bodies, 
namely: The Minnesota State Forestry 
Association, The Minnesota State Agricul- 
tural Society, The Minnesota Horticultural 
Society and the State Fish and Game 
Commission. 

In creating such a board, authorized to 
accept lands for forestry purposes and to 
conduct forestry operations in the name of 
the State, including the sale of forest prod- 
ucts, Minnesota has fully recognized for- 
estry—not only from the protective, but 
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also from the commercial point of view— 
as a proper function of the State. It is 
safe to say that this advanced position has 
the practically unanimous approval of the 
men in this country, few in number, to be 
sure, who are entitled to rank as forestry 
experts, and of other thoughtful students of 
the problems connected with this subject. 


CONCLUSIONS. 


From the foregoing review a number of 
suggestions may be drawn in regard to 
forestry problems in Michigan. 

1. Necessity of legislation and State con- 
trol.—There is no way in which satisfactory 
progress can be made until the State as- 
sumes responsibility. New York, Penn- 
sylvania, and Minnesota have fully rec- 
ognized this responsibility, and in each of 
them an efficient forestry service is main- 
tained by the State. It should be noted 
that, especially in New York, where this 
service has been most developed, this ful- 
fillment of its duty by the State, even at 
considerable expense, has the practically 
unanimous approval of its citizens. The op- 
position of selfish and irresponsible parties 
has been overcome and the State is to-day 
in peaceable possession of great forest areas 
of inestimable value, not merely for their 
timber, but as conservators of a pure water 
supply. The principle, therefore, has been 
fully established in this country as well as 
in the Old World that the protection and 
development of its forest for the benefit of 
its citizens, present and future, is a proper 
function and obligation of the State. 

2. Form which legislation should take.— 
From the experience of other States, it 
would seem that one of the first steps to be 
taken would be the location, under the ad- 
vice of competent experts, of such tracts of 
land as are better suited for forestry than for 
agricultural purposes, followed by proper 
measures for the acquisition of so much of 
these lands as may be deemed advisable. 
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As large areas are already abandoned and 
have practically come into the possession of 
the State, the procedure, in many cases, 
would consist mainly in securing a valid 
and permanent title. The State of New 
York, as already pointed out, has a forest 
preserve board of three members specifically 
charged with the duty of acquiring lands 
for the State, with authority to take pos- 
session of lands, to adjust claims, and to 
take measures for perfecting the title of 
lands held by the State. In Pennsylvania 
a commission of five members has sub- 
stantially the same duties, which are also 
shared by the Commissioner of Forestry. 
In this matter there is probably nothing 
better for Michigan than to follow in a gen- 
eral way the method adopted by these two 
States. 

The control of forest fires presents one of 
the most difficult subjects with which Leg- 
islatures and forestry commissions have 
had to deal. In New York and Minnesota 
the appointment of a chief fire warden, who 
is paid for his services and is held respon- 
sible, marks a distinct advance, and the 
policy of Pennsylvania, of imposing and 
inflicting severe penalties for the setting of 
forest fires, has thus far been followed by 
good results. In any case the essential 
thing is the fixing of responsibility and pro- 
vision for the execution of ‘laws relating to 
fires. The first can only be attained by 
the appointment of responsible persons, and 
the second by paying for service rendered. 
None of the three States in which this has 
been done is likely to abandon this ad- 
vanced policy for the more expensive one 
of allowing fires to sweep unchecked over 
its territory. 

Thieves in some quarters of the State are 
worse than fires. An efficient trespass 
agent with adequate authority is the proper 
agency for holding the nuisance in check 
until it can be more radically dealt with. 
The repeal of the homestead law, earnestly 
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advocated by those who have carefully stud- 
ied the question, is apparently a necessary 
step in the suppression of this evil. 

3. The utilization of educational institu- 
tions in the development of a rational sys- 
tem of forestry.—In this, again, New York 
is well in advance, although Connecticut 
has followed in the establishment of a 
school of forestry at its leading university, 
and in calling in the services of a trained 
forester whose work will be carried on in 
connection with the State experiment sta- 
tion. There can be no doubt that institu- 
tions of learning, endowed by public funds, 
owe to the State the best that they can con- 
tribute towards the solution of such prob- 
lems of public interest, nor is there any 
doubt that these institutions, permanent in 
their nature and to a great degree free from 
political influences, are the best fitted to 
fulfill a duty in which a consistent policy 
and continuity of action are indispensable. 
Both the University and the Agricultural 
College of Michigan have recognized this 
duty and have cooperated in rendering 
such service as they have found practicable. 
There is still every reason for the continu- 
ance of this cooperation and for the enlarge- 
ment of plans for further work. Should 
we follow in this the lead of Connecti- 
cut, which is similarly situated in the separ- 
ation of the institutions directly concerned, 
there would fall to the University the 
establishment of a department of forestry 
devoted largely to investigation, while upon 
the Agricultural College would naturally 
devolve the care and further development 
of its experimental forestry stations. Should 
either or both institutions come into posses- 
sion of extensive tracts of cut-over lands, 
with which it has been proposed to entrust 
them, these new possessions would furnish 
a series of problems the solution of which is 
quite as likely to prove of financial value to 
the State as to themselves. Profits must 
necessarily be relatively remote, but it isa 
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matter of encouragement that the director 
of the New York School of Forestry, with 
but 30,000 acres of land on which to oper- 
ate and the work barely under way, is con- 
fident that hereafter the forestry operations 
of which he has charge will be self-support- 
ing, and it is the judgment of experienced 
lumbermen, as well as of scientific foresters, 
that in Michigan the conditions are such as 
to insure to the State, or to institutions that 
can afford to wait, a substantial profit from 


practical forestry. 
V. M. SPaLpIna. 


UNIVERSITY OF MICHIGAN. 


GEOLOGY AND GEOGRAPHY AT THE 
AMERICAN ASSOCIATION. 

Tue joint session of Section E of the 
American Association and the American 
Geological Society was opened on Monday, 
June 25th, in Schermerhorn Hall, Columbia 
University, to listen to the address of Vice- 
President Kemp, of Section E, on the ‘ Pre- 
cambrian Sediments in the Adirondack 
Mountains.’ This address, which has al- 
ready been published in full in Scrence, 
July 20, 1900, was an exceedingly valuable 
and lucid contribution to the geology of 
this complicated but interesting region. 

The first paper before the regular session 
of Tuesday morning was also one by Profes- 
sor J. F. Kemp on the‘ Local Geology about 
the City of New York,’ which during the 
past several years has been studied in con- 
siderable detail by Dr. F. J. H. Merrill and 
others. This paper was given at the re- 
quest of the ‘ sectional committee’ and 
was preliminary to the three geological ex- 
cursions arranged for and participated in 
by the members of Section E and of the 
Geological Society on the three following 
afternoons. 

The second paper of the Tuesday morn- 
ing session was by Mr. E. O. Hovey, on the 
‘Geological and Paleontological Collections 
in the American Museum of Natural His- 
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tory,’* this paper having been prepared and 
presented at the request of the sectional 
committee preliminary to the visit of the 
members of Section E and of the Asso- 
ciation at large to the American Museum 
on Tuesday evening. 

Mr. F. H. Nerwett, in his paper on 
‘Hydrographic Surveys in New York,’ de- 
scribed the objects and methods of this 
work as now carried on by the United States 
Geological Survey. One of the primary 
reasons urged for preserving the forests 
is the beneficial influence which they have 
upon the flow of the streams. The belief is 
widespread that the forest-cover conserves 
the waters, prevents floods, to a certain ex- 
tent, and tends to increase summer flow, 
and that the cutting off of the forests has 
resulted in an increase of spring floods and 
in diminished flow during the summer 
droughts. All admit these influences, yet 
it has been extremely difficult to define the 
degree to which they are operative and to 
obtain convincing data for the support of 
conclusions. 

It is important to know within reason- 
able limits to what extent the forests 
and other conditions influence the flow of 
streams; and the Division of Hydrogra- 
phy of the United States Geological Survey, 
cooperating with the Division of Forestry 
of the Department of Agriculture, is en- 
deavoring to bring together facts upon 
which an answer to this important ques- 
tion can be based. The first step is to 
learn of the fluctuations of various rivers 
in different parts of the United States, to 
ascertain their regimen and to compare 
this with the cultural conditions of their 
drainage areas. To obtain these facts it is 
necessary that careful examinations be car- 
ried on through several years, so as to in- 
clude periods of drought as well as those of 
excessive precipitation. For this purpose 
typical streams in various parts of the 

* Published in SCIENCE. 
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United States have been selected and sta- 
tions have been established, at which the 
flow of the rivers is systematically meas- 
ured. These river stations in many States, 
both east and west, cover almost every 
range of climatic condition from humid to 
arid. In the State of New York about 20 
river stations are now being maintained, 
most of these being located on streams 
coming from the Adirondacks to form the 
upper Hudson, the Mohawk or the Black 
River. Cooperation in this work is main- 
tained with the State Engineer and Sur- 
veyor, and also with the Forest, Fish and 
Game Commission recently appointed. 

Diagrams showing the fluctuations of the 
streams from day to day throughout the 
year are prepared from the results of meas- 
urements, enabling a person to comprehend 
at a glance the great variation in volume 
of the streams under natural conditions. 
Knowing the changes which follow causes 
beyond the control of man, it should be 
possible to ascertain the relative importance 
of the fluctuations which result from arti- 
ficial or controllable causes. It may re- 
quire observations extending over a con- 
siderable length of time before we can 
definitely discriminate between effects pro- 
duced by changes in the forest conditions ; 
but however long the time or great the ex- 
pense, it is of the first importance to ascer- 
tain these facts. 

Mr. W J McGee’s paper on the ‘ Occur- 
rence of the Pensauken (?) Formation’ 
within the limits of the city of Washing- 
ton, brought out the following salient fea- 
tures: The commonly recognized geologic 
series in Washington and vicinity com- 
prises, in descending order, (1) Later (low 
level, or fluvial) Columbia; (2) Earlier 
(high level, or interfluvial) Columbia ; 
(3) Lafayette; (4) Chesapeake; (5) Pa- 
munkey; and (6) Potomac. In a few lo- 
calities, especially in the deep cutting in 
the 200-foot terrace at the head of Six- 
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teenth Street, deposits have been observed 
which fail to fit into this series. This 
cutting reveals, unconformably beneath 
the Earlier Columbia and uncomformably 
above the Potomac, a heavy deposit of loam 
and gravel of a structure, composition, 
texture and material simulating the Earlier 
Columbia formation in its normal aspect, 
save that the materials are more extensively 
disintegrated and decomposed. The re- 
semblance of the deposit to the Earlier 
Columbia is such that it might readily be 
classed with that formation if found iso- 
lated ; but in the Sixteenth Street exposure 
the two deposits are juxtaposed and sepa- 
rated by a well-defined unconformity—. e., 
the stratigraphy shows that the deposit in 
question is materially older than the earlier 
Columbia. On comparing the deposit with 
the Lafayette, as displayed in the nearest 
exposures of that formation on the west, 
north and east, it is found to be so different 
in materials and structure as to demand sep- 
aration on lithologic grounds ; moreover, the 
deposit is confined to a depression, or amphi- 
theater, which did not exist at the time of 
Lafayette deposition, but was produced dur- 
ing the period of rapid degradation accom- 
panying the post-Lafayette uplift; so that it 
must be discriminated from the Lafayette on 
the basis of homogeny as well as on that of 
lithology. The interpretation of the deposit 
is simple: it is evidently a record of an oscil- 
lation during the post-Lafayette and pre- 
Columbia time, which was not of such 
amplitude and length as to inscribe itself 
deeply in the local series of formations and 
land forms. On seeking to correlate the 
deposit with other elements in the coastal- 
plain series, difficulty is encountered; no 
corresponding deposits are known either 
southward or eastward in Virginia and 
Maryland; the nearest known deposits of 
corresponding character and position are a 
part of those found in southern New Jersey 
and first grouped by Salisbury under the 
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designation Pensauken, but afterwards di- 
vided. 

In Dr. Joun M. CLARKE’s paper on the 
‘Lenticular Deposits of the Oriskany For- 
mation in New York,’ this formation was 
described as attainingin eastern New York 
its greatest thickness south of Albany 
county, where it is highly caleareous and 
carries its normal fauna. In its extension 
through central and western New York its 
deposits are wholly arenaceous and siliceous 
and they alternately thin and thicken, thus 
forming a series of lenticular beds which 
are connected by thin sheets or wholly sev- 
ered by the actual disappearance of the 
formation from the rock series. Beginning 
in Albany county, the formation has a thick- 
ness of but one or two feet, thence westward 
of Schoharie county it slightly thickens, and 
again thins and actually disappears in south- 
ern Herkimer county. Still farther west- 
ward at Oriskany Falls, the typical section, 
it attains a thickness of some 20 feet. At 
Manlius, Onondaga county, it has decreased 
to about one foot, and at Jamesville, five 
miles west, increases to three feet six in- 
ches. Four miles west of here, at Brighton, 
its thickness is one foot six inches, whence 
westward, at Elmwood, one mile and a half 
away, it thins tosix inches. Again the for- 
mation disappears from the rock series, the 
eastern thinning edge of the next lens ap- 
pearing first at Split Rock, near Syracuse, 
thickening towards Marcellus Falls, five 
miles away, and at Skaneateles Falls, six 
miles further west, attaining a cross-sec- 
tion of 18 feet; thence suddenly dropping 
to ten inches at Auburn, six miles still 
further west. ‘This lenticular mass, desig- 
nated the Skaneateles lens, appears to be the 
largest of these lenticular deposits west of 
Albany. From this point westward but 
two inconsiderable lenses are observable, 
the deposits being a thin sheet seldom over 
more than a few inches across. 

This evidence is regarded as indicative 
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of an actual shore line during Oriskany 
time. No Helderbergian deposits occur in 
this western section of the State. The 
transgression of the Oriskany here is in 
conformity with similar evidence in other 
regions, of its wide extent beyond the limits 
of the preceding Helderbergian formation. 

A second paper by Dr. J. M. CLarkg, 
on ‘The Fauna of the Arenaceous Lower 
Devonian of Aroostook County, Maine,’ 
brought out the fact that a careful re-study 
of this fauna indicates that its proposed 
construction as a Silurian fauna correlating 
with the Tilestones of Murchison’s Silurian 
section is not justified by the character and 
affiliation of its species. With such New 
York Oriskany species as Anoplia nucleata, 
Cyrtina varia, ete., it contains a number of 
species identical with those of Lower De- 
vonian faunas of Western Europe. The 
faunas of the two localities of the Chapman 
Plantation, Edmund’s Hill and Presque 
Isle Creek, have very little in common, but 
both show a close alliance with the are- 
naceous Lower Devonian faunas. 

A paper on ‘ The Great Chisos Rift along 
the Canyons of the Rio Grande River,’ by 
Professor R. T. Hitt, and embodying the 
results of a trip by him through the lower 
portion of this canyon late in 1899, was one 
of unusual interest, as the region described 
was entirely new to the scientific world and 
one which proved to be varied and beautiful 
in scenery, and rich in geologic and topo- 
graphic problems. The paper was illus- 
trated by a considerable number of lantern 
slides prepared from photographs taken by 
Professor Hill during his journey. 

In a short paper, ‘ Notes on the Geology 
of Central South Carolina,’ Dr. D. S. Martin 
described the work about Columbia now 
being carried on by himself and Dr. L. C. 
Glenn, and the success of the latter in dis- 
covering eocene and cretaceous beds sepa- 
rating the ‘ Potomac’ and ‘ Lafayette’ de- 
posits, which in many of the new railway 
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cuts about Columbia are lithologically in- 
distinguishable. 

Dr. ALexis A. JULIEN read a paper on 
‘The Genesis of the Pegmatite in North 
Carolina,’ in which he called attention to 
the constant association of vein and of dike 
phenomena, hitherto without satisfactory 
explanation in the pegmatite occurrences 
in the schists of that State and along the 
Appalachian belt. The several genetic hy- 
potheses were reviewed, based on intrusion 
of fused magma, vein-infiltration, segrega- 
tion and pneumatolytic introduction of ig- 
neo-aqueous magma. But none of these ac- 
counted for important facts observed, e. g., 
vast pegmatite masses connected with al- 
most capillary fissures, frequent distinct re- 
lationship of the material of the pegmatite 
and adjoining schists, and the almost uni- 
versal banded structure and evidences of 
mineral concentration within the pegma- 
tite. In their place he proposed the hy- 
pothesis of metasomatic aggregation, by 
molecular rearrangement of the entire ma- 
terial of portions of the schists in vicinity of 
fissures, through the action of mineralizers ; 
lateral segregation within the igneo-aqueous 
magma or emulsion so formed, with produc- 
tion of vein-structure, etc.; crushing and 
even shearing, by orogenic movements, trans- 
lation along the fissure- plane, partial obliter- 
ation of vein-structure and development of 
facies of a dike. On such an occurrence of 
pegmatite, therefore, one looks upon the 
birth of granite in /oco, in at least one mode, 
rather than upon an intrusion of foreign 
material into cavities of discission or disso- 
lution. 

‘The Geological Features of the Meno- 
minee Iron District of Michigan’ were de- 
scribed in a short paper by W. 8. BarLey, 
as occupying an area of about 120 square 
miles on the north side of the Menominee 
river, from Waucedah westward to a short 
distance beyond Iron Mountain. The ore- 
producing rock constitutes a trough be- 
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tween rims of basic volcanic rock on the 
south and granites and gneisses on the 
north. These are regarded as Archean in 
age. Between these rims lie two series of 
Huronian sediments separated by an un- 
conformity. The lower Huronian sedi- 
ments comprise in ascending order quartz- 
ites, dolomites and jasper. The upper Hu- 
ronian beds are a jasper and ore formation, 
black slates, a second ore formation and 
gray slates. Over these unconformably 
lie horizontal beds of Lake Superior sand- 
stone. 

The ore formations consist of alternating 
beds of jasper, hematite and quartzites. 
The principal producing horizons are in the 
upper Huronian. The lower ore-bearing 
beds are mainly fragmental, and the upper 
ore-bearing beds are mainly altered crystal- 
line sediments. The ore of the latter has 
come from iron carbonates, which have been 
decomposed as in the Marquette district, 
yielding cherts and hematite. 

All of the Huronian rocks are strongly 
compressed and closely folded. The ores 
occur in pitching synclines with impervious 
bottoms. Geologically the Menominee dis- 
trict bears a striking resemblance to the 
Marquette district. The lower Huronian 
ore measures, however, which are large pro- 
ducers in the latter district, are scarcely 
known in the Menominee district, in which 
district the principal producing mines are 
in the lower ore formation of the upper 
Huronian. 

In a paper on ‘ The Still Rivers of Western 
Connecticut,’ Professor Wm. H. Hogpss de- 
scribed the general course of the streams of 
this region as being to the south-southeast 
down the slope of the Cretaceous plain of 
erosion. In a few cases, however, large 
tributary streams are found flowing in nearly 
the opposite direction. Two notable in- 
stances of this sort have been studied, each 
bearing the name ‘ Still River’; and atten- 
tion is thus directed to their exceptionally 
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sluggish currents, due to the barely percep- 
tible slope of their present beds. One of 
these streams rises near Tarrington, flows 
north-northeasterly past Winsted, and, after 
a course of about twelve miles, enters a 
branch of the Farmington at Robertsville. 
The other river of the same name, some 
twenty-five miles distant to the southwest, 
is a tributary of the Housatonic, having its 
source in a barrier of drift hills south of 
Bethel, flowing north northeasterly past 
Danbury and Brookfield, to enter its trunk 
stream just where the latter departs from 
the limestone valley to cut its way through 
gneiss. 

In each case the course of the Still River 
has been determined by a belt of limestone 
within harder walls of gneiss and schist. 
The Still River, tributary to the Farming- 
ton, is, furthermore, an instance of reversal 
of drainage brought about by obstructions 
of glacial material. 

In a paper on ‘ Drift Erosion, Transpor- 
tation and Deposition,’ by Mr. WarRrEN 
Upuam, the work of the North American 
ice-sheet is described as threefold. Its ero- 
sion of the bed rocks, over the greater part 
of the glaciated area, is shown to have 
supplied far more drift than was desired 
from the preglacial residuary clay and 
river sand and gravel. Only near the bor- 
ders of the ice-sheet, or to a distance of 
two or three hundred miles from it in the 
interior of this continent, the successive 
stages of fluctuating glaciation added each 
its drift deposits without general erosion of 
the underlying rocks or the earlier formed 
drift. The transportation of the drift ap- 
pears to have been chiefly within the lower 
part of the ice-sheet, reaching in consider- 
able amount at least 1,000 feet above the 
land surface on the mainly plain-like region 
of Minnesota and Manitoba. Its deposi- 
tion for the greater part was directly from 
the ice, yielding the till and a large propor- 
tion of the mass of the moraines. Another 
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large class of the drift formations shows 
modification by the waters of the melting 
ice surface and of rains, and is, therefore, 
called modified drift. These several phases 
of action and resulting deposits of the ice- 
sheet are discussed in the full paper, with 
illustrations from field observations, and 
from comparison with now existing glaciers 
and ice-sheets. 

Professor C. W. HALL, in a paper on 
‘The Chengwatona Series of the Keweena- 
wan’ formation, describes this interesting 
series of voleanic rocks, first identified by 
Chamberlin as belonging to the Lake Supe- 
rior copper-bearing formation. These rocks 
are exposed along the Snake River almost 
continuously for two miles, with edges 3 to 
20 feet above the stream. The succession 
consists of basic eruptions (lava flows of 
typical structure) with intercalated con- 
glomerates. The bottom of each flow is of 
very fine texture and in places apparently 
devitrified ; the middle portion is of coarser 
yet quite uniform texture, while the top is 
strongly amygdaloidal with frequent tuffa- 
ceous phases. The recognition of the differ- 
ent phases of each flow and the transition 
from one flow to another can be distinctly 
seen, as the division planes are sharply 
drawn. In two or three instances the over- 
lying tuff is thicker than the compact por- 
tion of the flow. The diabase is, for the 
most part, of the characteristic ophitic 
type, exposed surfaces first mottling and 
then becoming pitted through unequal de- 
composition. The amygdaloid carries the 
minerals characteristic of the Lake Supe- 
rior basic eruptives with laumonite or some 
relative the predominant one. Lying in- 
terbedded with these diabase flows is a 
series of conglomerate beds; five were 
counted. ‘They vary in thickness from 5 
feet to 104 feet, and represent a total of 
more than 200 feet. Pebbles of gabbro, 
diabase, diabase porphyry, augite syenite 
and granite conglomerate are recognized, 
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thus suggesting an age even later than tha 
of the augite syenite around Duluth, in 
other words, high up in the _ Keweenawan 
formation. The number of successive lava 
flows in the Chengwatona series is its most 
remarkable feature ; not less than 45 were 
counted, and neither the top nor bottom 
flow was seen. The total thickness cannot 
be less than 10,000 feet actually in sight. 
The attitude of the entire series is uniform, 
and there is no sign throughout of sufficient 
displacement to duplicate a single flow. 
Besides, the conglomerate beds are so un- 
like in thickness that they cannot by error 
well be duplicated in the above estimate. 

In a paper on ‘A Simple Modeling Ma- 
chine,’ Dr. E. B. Matruews described a 
simple machine, designed by himself, of 
which many geologists and geographers 
have long felt a need. 

The expense and great amount of time 
required to make simple relief models of 
areas studied by the existing methods have 
prevented geologists from making use of 
models in the representation of tentative 
geological interpretations. Moreover, the 
models made by cross sections, pegs or 
layer methods take much time and involve 
a high degree of personal equation in the 
sculpture. The machine described is a me- 
chanical device for representing with con- 
siderable accuracy the territory included 
within a topographic atlas sheet. Two fea- 
tures are regarded of special importance : 
in such a machine, there must be rigidity 
in the horizontal plane in order to avoid 
distortion, and even greater rigidity in the 
vertical plane to eliminate vertical exag- 
geration. It was found possible to obtain 
the first by the use of a rigid pantograph in 
which the arms were about aninch and a half 
broad and three-eighths of an inch thick. 
The vertical accuracy is obtained by a stylus 
passing through the end of one arm of the 
pantograph and held at the desired height 
by two set screws, the whole resting ona 
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free-moving support, and this in turn resting 
on two wooden knife edges. The panto- 
graph is fixed to the top of a table from 
which a portion of the top has been removed. 
Below this opening is a depressed shelf on 
which is placed a tin box containing the 
plastic clay, which is of a thickness corre- 
sponding to the uniform base and the highest 
point to be represented. Beginning at the 
topmost contour the stylus traces the limits 
of that elevation. Outside of the line traced 
the clay may be removed to the first bench. 
In the same way all the contours may be 
followed by one arm of the pantograph and 
traced in clay by the other. The result is 
a rough representation of the shape of the 
county in which the surface is composed of 
a series of steps. These may be removed by 
a modeling wire and the whole given artistic 
life without changing the relative elevation 
of the different parts. It has been found 
possible to prepare this first relief model of 
a quadrangle in a day’s time. From this 
it is possible to make the usual plaster 
matrices and thence the plaster relief ac- 
cording to the usual methods. The advan- 
tage of the machine lies in the speed by 
which the models may be produced and the 
elimination of the personal equation in the 
drawing of the heights. 

In a short but interesting paper on ‘ Cer- 
tain Late Pleistocene Loams in New Jersey 
and Adjacent States,’ Professor R. D. Sa.is- 
BURY presented the results of his numerous 
observations concerning the origin of cer- 
tain recent loams found widely distributed 
in that region. These had been examined 
in hundreds of localities and found to be 
generally more or less local in character. 
Sections were exhibited showing its mode 
of occurrence near Jamesburg, Princeton, 
Trenton, Philadelphia, etc. The conclu- 
sions arrived at from these various examina- 
tions were that these loams are of marine 
origin and represent deposits made during 
a recent short period of submergence, which 
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submergence in southeastern New Jersey 
extended to a depth of not less than 200 
feet. The work of Professor Salisbury is 
the more interesting as it has an important 
bearing on the results of the study of some- 
what similar surface loams and sands fur- 
ther south by Hilgard, McGee, Smith and 
Holmes. 

In the paper on ‘ The Principles of Pale- 
ontologic Correlation’ by Professor JAmMEs 
PERRIN SM1TH, paleontologic correlation was 
described as being of two kinds: (1) Di- 
rect, where the faunal regions were closely 
connected and intermigration of species was 
easy. An example of this is the correlation 
of the Cretaceous of the Atlanticand Gulf 
regions with that of Europe; (2) Indirect, 
where the faunal regions were separated by 
land barriers. An example of this is the 
correlation of the Cretaceous of the west 
coast with that of the interior and Atlantic 
regions. These were separated by impass- 
able barriers, but the Atlantic Cretaceous 
was conne¢ted with the European, the Eu- 
ropean with the Indian, and the Indian 
closely related to that of the west coast. 

Oppel attempted to divide stratigraphic 
formations into faunal ‘zones,’ of which he 
made 30 in the Jura alone, most of which 
cannot be recognized in outside regions. 
Buckman divided the Jura into hemere, of 
which he found 26 in the Lias alone. 
These, too, can not be recognized away from 
the province where they were founded. 
But, occasionally, the fauna of a certain 
horizon can be identified in very remote 
regions, this extension corresponding to pe- 
riods of unrest, of oscillations of the land 
and opening up of connections between re- 
gions that before were separated. The wri- 
ter proposes to confine the term zone to 
such widely distributed faunas, which thus 
become important criteria in interregional 
correlation. Such zones are that of Manti- 
coceras intermerceras in the upper Devonian, 
of Agamides rotatorius in the Kinderhook, 
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of Gastrioceras listeri in the middle coal 
measures, ete. 

The principles governing the migration 
of marine invertebrates were discussed, and 
the reality of ‘colonies’ affirmed. Homo- 
taxis, as defined by Huxley, was discussed, 
and it was shown that even now similar 
faunas are living synchronously in widely 
separated regions, and that the same could 
have happened, and probably did, in past 
time. Therefore, correlation is often real, 
and not merely homotaxial. The strata 
coming between the interregional zones are, 
in a sense, only homotaxial, but the zonal 
faunas themselves often represent synchro- 
nous appearances of immigrants in two or 
more regions from a third unknown point 
of origin. The substantial agreement of 
the stratigraphic column in all the conti- 
nents is the best possible proof of the real- 
ity of correlation, for the discrepancies that 
occur in the periods of endemic develop- 
ment are all corrected in the periods of re- 
adjustment, and nature’s periodic trial bal- 
ances bring into harmony the record in the 
interregional time scale. 

The following additional papers were pre- 
sented before the Section, all except the first 
two being under the auspices of the Geo- 
logical Society : 

The Ice Age in New Zealand: C. H, Hitcx- 
cock. (With lantern slides. ) 


On a New or hitherto Unrecognized Horizon in 
the Lower Portion of the Devonian System in 
Eastern Canada: Henry M. Amt. 

Native Copper from Garfield County, Okla- 
homa: Erasmus HAworra, 

Petrographic Studies on the Andesitic Rocks 
of Silverton, Colorado, with Analyses by W. 
G. Haldane and E. W. Gebhardt: Frank 
R. Van Horn. 

The Hudson River Beds of the Vicinity of Al- 
bany, and their Taxonomic Equivalents : Ru- 
pOLF RuEpEMANN. (Introduced by J. 
M. Clarke. ) 
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Giants’ Kettles Eroded by Moulin Torrents: 
WARREN UPHAM. 

Pleistocene Ice and River Erosion in the St. 
Croix Valley of Minnesota and Wisconsin: 
WARREN UPHAM. 


Evidences of Interglacial Deposits in the Con- 
necticut Valley: CHARLES H. Hircucock. 


Volcanie Phenomena on Hawaii: H, 
HitTcHcock. 

A Theory of the Origin of Systems of nearly 
Vertical Faults, with Application to the New- 
ark Basin of the Pomperaug River: W. H. 
Hoses. 

EXCURSIONS. 


The following excursions were arranged 
for and participated in by the members of 
Section E and of the Geological Society : 

Tuesday afternoon.—Under the leader- 
ship of Professor Kemp, the crystalline 
rocks in that portion of New York City 
east and north of the Columbia University 
buildings were visited and carefully exam- 
ined. The interbedded arrangement of the 
limestones and gneisses indicated clearly 
the sedimentary origin of these materials. 

Wednesday afternoon.—Under the lead- 
ership of Professor Kemp, the grounds in 
the Botanical and Zoological Gardens were 
visited, and careful attention on the part 
of the members was given both to the char- 
acter of the crystalline rocks and to the 
later surface phenomena, including pot- 
holes, the glacial deposits and the new and 
old Bronx River channels. 

Thursday afternoon.—Under the leader- 
ship of Dr. A. A. Julien, a visit was made 
to the Palisades along the west bank of 
the Hudson for the purpose of studying 
the geoiogic and topographic relations there, 
and for the further purpose of seeing the 
extent to which the Palisades were being 
injured by the extensive quarrying now in 
operation for the purpose of securing road 
metal. J. A. 

Secretary of the Section. 
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THE NEW CHEMICAL LABORATORY OF THE 
UNIVERSITY OF KANSAS. 

As a new laboratory has been constructed 
during the past year at Lawrence, to accom- 
-modate the departments of chemistry and 
pharmacy, some facts in regard to the build- 
ing, and the appliances furnished, may be of 
value to others who contemplate erecting 
buildings for this purpose. 

The material used, as shown in the cut, is 
native limestone, Jaid in horizontal courses 
with recessed pointing. A large portion of 
this was quarried on the site, as the upper 


The plans were drawn by J. G. Haskell, 
architect, and the director of the labora- 
tory with the assistance of his colleagues, 
after personal inspection and study of many 
of the largest and best appointed chemical 
laboratories in the country. The building 
is plain and massive in construction, and 
while very little was expended for adorn- 
ment, no expense was spared to secure the 
best practical conditions for chemical and 
pharmaceutical work, according to modern 
methods. 

The length of the building is 187 feet and 


Chemical Laboratories. South Front. 


courses of rock were removed in order to 
obtain a solid foundation on the lowest of a 
series of ledges. Some of the courses in the 
excavation were of light stone, while others 
were colored yellowish by iron oxid; the 
light rocks are used for the outside layers, 
except on the back side, and the yellow 
rocks for interior filling. For trimmings, 
a limestone, known as Jefferson County, 
which occurs in ledges something over a 
foot in thickness, within a few miles of the 
city, is utilized. 


the greatest breadth 70 feet, with a central 
portion devoted to offices, private labora- 
tories, etc., and two wings for larger labora- 
tories and lecture rooms. Below the base- 
ment floor there is a plenum four feet in 
depth, and as the building is upon the side 
of the hill, three sides of the basement are 
above the ground, and well lighted. Each 
of the three other stories is twelve feet in 
height, and the attic is commodious and 
well lighted. 

As the so-called mill construction is used 
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@ throughout the building, the joistsand ceil- the central portion of the building, as shown 
ings are finished with shellac and hard oil, in the floor plans, is a four-foot brick wall, 
and the double floors, which are made ofone_ which carries the heating flues, and some 


In the Qualitative Laboratory. 


and one-fourth inch hard pine, are separated 
by a half-inch air space and tarred paper. 
The corridors are twelve feet wide, and the 
walls, instead of being built of stone, are of 
wood, with the spaces between the studs 
‘nogged ’ with brick. The building is plas- 
tered with ‘cement plaster.’ At each end of 


ventilating flues, where there is space avail- 
able for them. 

The system of heating and ventilation, 
which has been arranged with special care, 
includes a fan blower driven by a 114 K. 
W., direct current, electric motor; pri- 
mary coils having 1,900 feet radiating sur- 
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face through which the air is drawn and 
‘tempered’; and secondary coils at the base 
of the brick walls above mentioned. By 
means of dampers, which are operated from 
the several rooms, either tempered or heated 
air can be discharged into rooms, and thus 
an abundant supply of fresh air is always 
assured. This system is completed by re- 
moving the foul air from the rooms by 
means of nine-inch circular tiles connected 
with the hoods, which are placed between 
the windows,and indeed at every other point 
where there is available wall space. There 
is an eight-inch opening near the bottom of 
the hood, and a five-inch opening near the 
top, and the tiles terminate above the peak 
of the roof, each hood being ventilated by 
an independent flue, and those flues are 
grouped into brick chimneys. The con- 
struction of the hoods may be understood 
from the cut of the interior. There are no 
pipes for gas, water or waste in the hoods, 
as these are all carried outside and below 
the floor of the hood. 

Referring to the floor plans which are 
here shown, it will be noticed that there is 
a separate entrance in the east wing to the 
pharmacy laboratories on the first floor, the 
laboratory for pharmacognosy, the phar- 
maceutical lecture room, with preparation 
room attached, and the model drug store 
on the second floor. This same entrance 
leads to the large chemical lecture room on 
the third floor, which is arranged to ac- 
commodate 325 students. Attached to this 
lecture room, is a commodious preparation 
room, and communicating with it is also a 
chemical museum. 

In the west wing are situated the large 
laboratories of the department of chemistry ; 
on the top floor, that for general chemistry, 
on the second floor, those for qualitative 
and quantitative analysis and on the first 
floor, those for organic and physical chemis- 
try. Each floor accommodates 224 students, 
one-half working atatime. The basement 
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will be used for special research rooms, 
assay and metallurgical laboratories, and 
store rooms. 

The offices of the professors of chemistry 
and of pharmacy and their private labora- 
tories, are on the second floor, so as to be as 
convenient as possible to all parts of the 
building, and on the same floor is a library, 
a balance room, a store room for the dis- 
pensing of chemicals and apparatus, and a 
recitation room which will accommodate 
seventy-five students. An elevator con- 
nects the basement stock room with the 
store room, and extends to the attic, while 
a similar elevator at the east end accommo- 
dates the pharmacy department. 

On the first floor is a smaller laboratory 
for advanced organic chemistry, with a pri- 
vate laboratory for the instructor, a balance 
room, lavatory, dark room, a smaller labor- 
atory for physical chemistry, with an office 
for the instructor adjoining, and a seminary 
room. 

The students’ tables in the main labora- 
tories are substantially built of yellow 
pine, paneled, full one and a-quarter inches 
thick. Each student is provided with a 
locker and two drawers, all fastened with a 
rod which passes through the drawers and 
is secured by a padlock. At the right or 
left of each student is a deep sink, twelve 
inches by thirteen, with a pantry cock for 
delivering water. Underneath a low bottle 
rack, which stands on the table, a sufficient 
number of four-way gas cocks are placed. 
The panel under the sink is movable, and 
in this opening the gas, water and waste 
pipes are brought up through the floor. As 
the gas pipe is led ina groove along the 
table under the movable bottle rack, every 
pipe is easily reached in case of a leak. 

The two-inch table top is stained black 
with an anilin dye, which is not readily 
acted on by acids or alkalies. 

Since the large laboratories are placed 
one above the other, they can be supplied 
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by the same system of pipes, and the drain- 
age of the sinks is simple and not liable to 
get out of order. The drain pipes connect 
with four-inch delivery pipes on each side 
of the room, by sanitary T’s, and these dis- 
charge into soil pipes in the corners. All 
the drainage is thus taken from the build- 
ing by four pipes provided with traps, with 
an additional sewer pipe, of course, to drain 
the lavatories. | 

The plan of the building also provides for 
a system of high pressure steam pipes from 
the university engineering shops, for blast 
und vacuum pipes for each room, and for 
distilled water to be prepared in the attic 
by boiling water with the high pressure 
steam. The distilled water is then con- 
veyed to the different laboratories by means 
of block tin pipes. 

There has been expended upon the build- 
ing the sum of $55,000, leaving some of the 
less important rooms unfinished, and the 
furnishings in others incomplete. It is es- 
timated that when the building is com- 
pletely furnished, as the plans provide, the 
total cost will be about $80,000. 

In the construction of this laboratory no 
great originality is claimed, but the effort 
has been made to combine the best features 
of several of our most modern buildings, as 
far as this could be done at moderate ex- 
pense. So far as tested the arrangements 
for heating and ventilation, perhaps the 
most important points in laboratory con- 
struction, which have some novel features, 
seem to be very effective. It is believed 
that greater utility can with difficulty be 
secured anywhere at the same cost. 

EK. H. S. Batey. 


SCIENTIFIC BOOKS. 

A Treatise on the Theory of Screws. By Sir 
ROBERT STAWELL BALL, LL.D., F.R.S., 
Lowndean Professor of Astronomy and 
Geometry in the University of Cambridge. 
Cambridge, The University Press; New 
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York, The Macmillan Company. 1900. Pp. 

xix + 544, quarto. 

Ball’s famous work was first given to the 
world in 1876; later (1889), in a German treatise 
edited by Gravelius with Ball’s cooperation and 
additions by the editor. Both of these having 
become inadequate, the present monumental 
publication, containing a systematic presenta- 
tion of the present state of knowledge on the 
subject, was undertaken and completed by the 
original author. The theory of screws in relation 
to rigid dynamics begins, on the one hand, with 
the kinematic theorem of Chasles, that any 
displacement of a rigid body may be reached by 
a translation along a definite line called the 
central axis, and a rotation around it; and on 
the other hand with the dynamic theorem of 
Poinsot, that any number of forces or of torques 
actuating a rigid body in any way may be re- 
duced to a single force and a single couple (col- 
lectively a wrench), with the axis of the latter 
parallel to the direction of the former. The 
reasoning thence is naturally along the lines of 
modern geometry or of quaternions, for a screw 
is a linear magnitude witha definite unit called 
pitch (advance per radian) associated with it. 
A twist thus bears the same relation to a rigid 
body that a vector does to a point. Hence the 
reader wishing to derive full advantage from 
Ball’s great treatise must be familiar with the 
modern treatment of geometry. A good account 
of Ball’s theory is given in Schell’s ‘ Theorie der 
Bewegung und der Krafte’ (Vol. IL., Chapter 
VIII.), as well as in Routh’s ‘ Treatise on Ana- 
lytical Statics.’ However, such is the lucidity 
of Ball’s style, that the reader who knows only 
the ordinary dynamic methods will find the 
book accessible somewhere in almost all parts 
except those specially devoted to higher geom- 
etry. 

The chapters follow an orderly development : 
After the fundamental principles are laid down 
in the first five chapters, equilibrium, inertia, 
potential, harmonic motion are successively 
discussed in the four chapters following. There- 
after the six orders of freedom are treated 
consecutively in nine chapters. The eight re- 
maining chapters deal with the higher develop- 
ment of the subject in ordinary as well as in non- 
euclidean space. The generality of the methods 
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will be seen even when the scope of the investi- 
gations is limited to conservative forces and in- 
finitely small displacements, for the form of 
the body does not enter the discussions. 

To give an analysis of the book or of Ball’s 
method would be presumption, as Ball did this 
himself in his inimitable address before the 
British Association at the Manchester Meeting 
in 1887, reprinted in Nature of the same year, 
as many of the readers of SCIENCE will remem- 
ber. Though the address is fourteen quarto 
pages long, it preserves its exquisite flavor 
throughout. Ball begins thus: ‘‘ There was 
once a rigid body which lay peacefully at rest. 
A committee of natural philosophers was ap- 
pointed to make an experimental and rational 
inquiry into the dynamics of that body. The 
committee received special instructions. They 
were to find out why the body remained at 
rest, notwithstanding that certain forces were 
in action. They were to apply impulsive 
forces and observe how the body would begin 
to move. They were also to investigate the 
small oscillations. These being settled, they 
were then to—but here the chairman inter- 
posed ; he considered that for the present, at 
least, there was sufficient work in prospect. 
He pointed out how the questions already pro- 
posed just completed a natural group. ‘ Let it 
suffice for us,’ he said, ‘to experiment upon 
the dynamics of this body so long as it remains 
in or near to the position it now occupies. We 
may leave to some more ambitious committee 
the task of following the body in all conceivable 
gyrations through the universe.’ ’’ 

‘‘The committee was judiciously chosen. 
Mr. Anharmonic undertook the geometry. 
He was found to be of the utmost value in 
the more delicate parts of the work, though 
his colleagues thought him rather prosy at 
times. He was much aided by his two friends, 
Mr. One-to-one, who had charge of the homo- 
graphic department, and Mr. Helix, whose 
labors will be seen to be of much importance. 
As a most respectable, if rather old fashioned 
member, Mr. Cartesian was added to the com- 
mittee, but his antiquated tactics were quite 
outmanceuvered by those of Helix and One-to- 
one. I need only mention two more names. 
Mr. Commonsense was, of course, present as an 
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ex-officio member, and valuable service was ren- 
dered even by Mr. Querulous, who objected at 
first to serve on the committee at all. He said 
that the inquiry was all nonsense, because 
everybody knew as much as they wished to 
know about the dynamics of a rigid body. 
The subject was as old as the hills, and had all 
been settled long ago. He was persuaded, 
however, to look in occasionally. It will ap- 
pear that a remarkable result of the labors of 
the committee was the conversion of Mr. 
Querulous himself. 

‘‘The committee assembled in the presence 
of the rigid body to commence their memorable 
labors. There was the body at rest, a huge 
amorphous mass, with no regularity in its 
shape—no uniformity in its texture. But what 
chiefly alarmed the committee was the bewil- 
dering nature of the constraints by which the 
movements of the body were hampered. 
They had been accustomed to nice mechanical 
problems, in which a smooth body lay on a 
smooth table, * * * in fact the chairman 
truly appreciated the situation when he said 
the constraints were of a perfectly general type.”’ 
Later in the proceedings Mr. Querulous is 
heard from. ‘‘‘How could you,’ he said, 
‘make any geometrical theory of the mobility 
of the body without knowing all about the 
constraints? And yet you are attempting to 
do so with perfectly general constraints of 
which you know nothing.’’’ The committee 
having got to work assigned certain duties, 
whereupon that ‘ most respectable if rather old 
fashioned member,’ gives an account of him- 
self: ‘‘Mr. Cartesian having a reputation for 
such work, was requested to undertake the 
inquiry and report to the committee. Cartesian 
commenced operations in accordance with the 
well known traditions of his craft. He erected 
a cumbrous apparatus which he called his three 
rectangular axes. He then attempted to push 
the body parallel to one of these axes but it 
would not stir. He tried to move the body par- 
allel to each of the other axes but was again 
unsuccessful. He then attached the body to one 
of the axes and tried to effect a rotation around 
that axis. Again he failed for the constraints 
were of too elaborate a type to accommodate 
themselves to Mr. Cartesian’s crude notions.”’ 
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After further elaborate proceedings, ‘‘‘ Is 
this all?’ asks the chairman. ‘ Ob no,’ replied 
Mr. Cartesian, ‘there are other proportions in 
which the ingredients may be combined so as 
to produce a possible movement,’ and he was 
proceeding to state them when Mr. Common- 
sense interposed. ‘Stop! Stop!’ said he, ‘I 
can make nothing out of all these figures. 
This jargon about zx, y and z, may suffice for 
your calculations, but it fails to convey to my 
mind any clear or concise notion of the move- 
ments which the body is free to make.’ ’’ 

So we might continue quoting every para- 
graph of this amusing but seriously constructed 
essay, with equal zest. The book closes with 
an elaborate bibliography containing all the 
work relating to the theory of screws from its 
inception with Poinsot, Chasles, Grassmann, 
Hamilton, Moébius and Plicker, to the modern 
advances of Clifford, Klein and their confréres 
and Ball himself. CARL BARUSs. 

BROWN UNIVERSITY. 


TOPOGRAPHIC ATLAS OF THE UNITED STATES. 


The second folio of what promises to be a 
magnificent topographic atlas of the United 
States, published by the United States Geolog- 
ical Survey, has recently been issued. This 
second number, like the first, bears Henry Gan- 
nett’s name, and like its predecessor, also pre- 
sents illustrations of typical topographic forms 
for the use primarily of students and teachers 
of physiography. From the large number of 
topographic sheets issued by the Geological 
Survey, ten have been selected which furnish 
admirable examples of well-developed physio- 
graphic features, such as a coastal swamp, a 
graded river, Appalachian ridges, alluvial cones, 
etc., and bound in a folio, together with brief 
descriptions and explanations. 

The maps have been well selected and in 
themselves, so far as one can judge who is not 
intimately acquainted with the areas repre- 
sented, are all that could be desired. Not only 
does the field-work seem to have been carefully 
executed, but the engraving and printing is 
excellent. 

The text accompanying each map is intended 
to supplement and explain the topographic and 
culture features shown on it. These descrip- 
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tions are for the most part evidently compila 
tions from the writings of geologists and geog- 
raphers, who have studied the areas represented 
or other similar regions, although no acknowl. 
edgments of the sources of information are 
made. Such references are much to be desired 
not only in justice to the original investigators, 
but for the purpose of directing the reader to 
sources of more extended information. In 
some instances the maps chosen represent topo- 
graphic forms which have been carefully studied 
elsewhere, and might profitably be accompanied 
by citations from the descriptions of the type 
examples. Such references and citations could 
easily be made, as the printed text seldom oc: 
cupies an entire page: in fact much valuable 
space is wasted. 

Instructive and pronounced features on some 
of the maps are not referred to in the text, 
although there is space available. For example, 
in the description of the Norfolk sheet, the 
origin of the drowned stream valley, the prom- 
inent hills near the ocean’s shore presumably 
dunes, and well-marked characteristics of the 
shore topography, due to the action of waves 
and currents, are not mentioned, but in place 
of such information a questionable explanation 
of the origin of Lake Drummond is presented. 
Again, in the text accompanying the excellent 
map of alluvial cones, no reference is made to 
the conspicuous channels excavated in their 
upper portions. 

The pictures in the text are poorly printed, 
and one of them bearing the objectionable name 
of ‘hogback,’ is reversed in reference to right 
and left ; this reversion throws the picture out 
of harmony with the diagram beneath it, in- 
tended to show the structure on which the 
monoclinal ridge depends. In the title of the 
picture just referred to—and the same is true 
in at least one other instance—no reference is 
made to the geographical position of the scene 
represented. 

The diagram described as a ‘ volcanic neck,’ 
might be accepted as representing a cross-sec- 
tion of a peculiar plutonic intrusion, but by no 
stretch of the imagination can it be considered 
as illustrating the structure of a volcanic neck. 
In attempting to indicate the ‘stratified beds 
now eroded away’ they are carried completely 
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over the intruded mass labeled ‘lava,’ seem- 
ingly with the intention of indicating that the 
intrusion did not reach the surface. We know, 
however, from the writings of Major Dutton 
that the voleanic necks in the Mt. Taylor re- 
gion, the one selected, are the plugs hardened 
in the throats of normal craters. 

An exception might be taken to the use of 
the word crater in reference to the great 
depression in the summit of Mount Mazama, 
but such a distinction I believe, was not made 
by Dutton and Diller, to whom we owe nearly 
all our information concerning the region in 
question. 

In the interest of the large number of 
teachers and students who will consult the 
topographic folios of the U. S. Geological 
Survey, I venture to suggest that the descrip- 
tions accompanying the maps should be 
written by persons who are familiar with the 
regions represented and have a critical knowl- 
edge of their geology. These texts, although 
of necessity brief, should not be stultified 
compilations, but Nature herself speaking 
through a master interpreter. 

ISRAEL C, RUSSELL. 

UNIVERSITY OF MICHIGAN, 


BOOKS RECEIVED. 

Animal Life. DAVID STARR JORDAN and VERNON 
I. KELLOGG. New York. D. Appleton & Co. 
1900. Pp. ix+329. 

William Herschel and his Work. JAMES SIME. New 
York. Charles Scribner’s Sons. 1900. Pp. vii+ 
265. $1.25. 

The Teaching of Mathematics in the Higher Schools of 
Prussia. J. W. A. YouNG. Longmans, Green & 
Co. New York, London and Bombay. 1900. 
Pp. xiv-+141. 

Lehrbuch der vergleichenden Anatomie der Wirbellosen 
Thiere. ARNOLD LANG. Second revised edition. 
First part, JWollusea. WARL HESCHELER, Jena. 
Gustav Fisher, 1900. Pp. viii+-509. 


SCIENTIFIC JOURNALS AND ARTICLES. 

The Journal of School Geography, edited by 
Richard E. Dodge, of Teachers College, Co- 
lumbia University, enters upon its fifth vol- 
ume in January. The editorial staff will be 
strengthened by the addition of Mr. Mark §, 
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W. Jefferson, of the High School, Brockton, 
Mass., who will devote his attention to Second- 
ary School Geography, and of Miss Ellen C. 
Semple, of Louisville, Kentucky, who will, as 
before, contribute articles and notes in reference 
to Anthropo-geography. 


The Plant World for November opens with an 
illustrated article on ‘An Ornamental Species 
of Bideus’ by G. N. Collins. It is a little ir- 
regular to learn that the now popular Cosmés 
flower was brought from Mexico twenty years 
ago and cast aside asa worthless weed. F. M. 
Burglehaus tells of ‘Drying Botanical Dryers 
in Wet Weather’ and Charles Newton Gould 
describes the ‘ Jack Oaks in Oklahoma’ which 
are practically useless for anything save fire- 
wood. Charles A. White discusses ‘The Va- 
rietal Fruit Characters of Plants’ and ‘ Eng- 
lish and American Weeds [are] Compared’ by 
Byron D. Halsted with the result that in 100 
species from each region less than one quarter 
of them are common to both lists. In the Sup- 
plement devoted to ‘ The Families of Flowering 
Plants,’ Charles Louis Pollard treats of the 
orders Fogales, Urticales and Proteales. 


No. 38, vol. 8, of the Bulletin of the New York 
State Museum is devoted to a ‘ Key to the Land 
Mammals of Northeastern North America’ by 
Gerrit S. Miller, Jr., intended to furnish a 
ready means of identification with the least pos- 
sible technical requirements. Keys are fur- 
nished to the various orders, families, genera, 
species and even subspecies of the mammals 
inhabiting the region noted, while references 
are given to the first publication of each name, 
the first use of the binomial or trinomial combi- 
nation and to some recent work in which the 
animal is described in detail. Recently extir- 
pated animals, such as the bison and walrus, 
are included and there is a short introduction 
defining the areas of the life zones of the region 
under consideration, and before the ‘ Key’ 
proper is a check list of the 105 species treated. 
The work is not only useful for the amateur, 
but of great value to the working zoologist, as 
Mr. Miller is among our leading authorities on 
mammals and has devoted particular attention 
to those of New York State and the adjoining 
territory. 


4 
| 
/ 


DECEMBER 28, 1900. ] 


SOCIETIES AND ACADEMIES. 


GEOLOGICAL SOCIETY OF WASHINGTON. 


THE 106th regular meeting was held Decem- 
ber 12th at the Cosmos Club : 

The following papers were presented : 

Mr. C. W. Hayes. — ‘The Geological Re- 
lations of the Tennessee Brown Phosphate.’ 
Three distinct types of phosphate rock occur in 
Tennessee, named from their prevailing colors 
white black and brown. The white rock is a 
recent cavern deposit; the black rock, includ- 
ing two varieties, nodular and bedded, is De- 
vonian and the brown rock is Silurian. At 
four or more distinct horizons in the lower 
Silurian occur beds of phosphatic limestone, 
which, on the removal of the lime by leaching, 
yield high grade phosphate rock, containing 
from 70 to 80 per cent. of lime phosphate. 

The recurrence of these phosphatic beds 
through so large a portion of the Silurian and 
Devonian formations points to a recurrence of 
similar conditions in Silurian and Devonian 
time favorable for the accumulation of lime 
phosphate. The deposits are at present lo- 
cated along the western margin of the central 
basin of Tennessee in a belt extending nearly 
across the State. This belt coincides with the 
western side of the Cincinnati anticline and a 
genetic connection between the two is sug- 
gested. This belt is characterized by numer- 
ous unconformities, in part by erosion, but 
chiefly by non-deposition. During Silurian and 
Devonian time it was doubtless a region of 
shallow seas protected from the incursion of 
foreign detrital sediments. Under these condi- 
tions the lime carbonate was perhaps removed 
by solution nearly as fast as deposited, and the 
lime phosphate which elsewhere is disseminated 
through a great mass of limestones was here 
concentrated into a relatively small volume. 

Mr. Lester F. Ward.—‘ The Autochthonous 
or Allochthonous Origin of the Coal and Coal 
Plants of Central France.’ Mr. Ward accom- 
panied the excursions of the International Geo- 
logical Congress to the coal basins of Commentry, 
Decazeville and Saint Etienne, and found this 
to be the principal geological problem pre- 
sented. M. H. Fayol led the party through 
the two first-named basins, and lost no oppor- 
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tunity to demonstrate to the excursionists the 
validity of his well-known theory of deltas, 
according to which all the materials have been 
transported from the surrounding country and 
deposited in small lakes which have been thus 
gradually filled up. The excursion to St. 
Etienne was in charge of M. C. Grand’Eury, 
whose elaborate treatment of the ‘ Coal Flora of 
Central France’ is familiar to all. He was not 
less zealous in seeking to make clear the au- 
tochthonous origin of the coal plants of that 
basin. Among the members of the party were 
Dr. I. C. White, M. H. Potonié and other com- 
petent judges of such questions. None of them 
had any ‘parti pris, and all were open to the 
evidence, which, however, all admitted was in 
certain respects more or less defective. This 
was the fault of the conditions, and not at all of 
the able and courteous expounders of the re- 
spective theories. The result at least could not 
be positively stated in favor of either theory for 
all the beds, but M. Fayol may be said to have 
given a correct explanation of the mode of 
deposition of the Commentry basin and proba- 
bly of most of that of Decazeville, although in 
the latter the underclays certainly hold the 
roots of plants. At St. Etienne M. Grand’ Eury 
showed the party many cases in which the finest 
fibrils of the roots of erect Calamites were seen to 
pass across the planes of bedding and penetrate 
to the underlying conglomerates which formed 
the original floor; a condition which is wholly 
incompatible with the theory of transportation 
or the slightest disturbance of the plants. 

Mr. E. E. Howell.—‘ A New Geological Re- 
lief Map of the United States.’ This map, ex- 
hibited to the Society, is ona horizontal scale of 
about 40 miles to the inch, representing a por- 
tion of aglobe 16} feet in diameter. The ver- 
tical scale is eight miles to the inch. The 
geological data was obtained from the U. 8. 


Geological Survey. 
F. L. RANSOME, 


DAVID WHITE, 
Secretaries. 


CHEMICAL SOCIETY OF WASHINGTON. 
A REGULAR meeting was held October 11, 
1900. The evening was devoted to the address 
of the retiring president Dr. H. N. Stokes, on 
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the subject, ‘ The Revival of Organic Chemistry.’ 
SCIENCE, October 12th. 

A regular meeting was held November 8, 
1900. ‘The first paper of the evening was read 
by Mr. L. M. Tolman, and was entitled, ‘The 
Examination of Jellies, Jams and Marmalades,’ 
by L. M. Tolman, L. S. Munson and W. D. 
Bigelow. The paper gave the results of the 
examination of jellies and jams manufactured 
in the laboratory from 13 varieties of fruits. 
The solids, ash, acid, nitrogen, reducing sugar 
and cane sugar, were determined, and the 
amount of cane sugar inverted and calculated. 
The juices and pulps from which the samples 
were made were also examined. The relation 
between the acid content and the amount of 
cane sugar inverted was especially noted. 

The second paper was read by Dr. Bigelow 
and was entitled, ‘ The Nitrogenous Compounds 
of Meat Extracts,’ by W. D. Bigelow and R. 
Harcourt. The authors examined about fifty 
commercial extracts making use of the follow- 
ing methods: Precipitation by bromin as di- 
rected by Allen; precipitation by zine sulphate ; 
precipitation by ammonium sulphate ; precipita- 
tion by bromin in filtrate from the zinc sulphate 


precipitate ; precipitation by tannin and phos-— 


photungstic acid (filtered separately), the latter 
precipitate being filtered at about 90° C., as 
directed by Mallet. The bromin precipitate 
from the original solution was found to hold 
only asmall and variable portion of the proteids 
present. The zine sulphate precipitate plus 
the bromin precipitate in the filtrate from the 
same gave results which were fairly satisfactory. 
The best results were obtained by use of the 
Mallet’s method. Mixtures of digested egg 
albumin and purified meat bases were also sub- 


jected to the above methods. 


WILLIAM H. Kruae, 
Secretary. 


NEW YORK ACADEMY OF SCIENCES. 


SECTION OF GEOLOGY AND MINERALOGY. 


THE section met on November 19th, Dr. A. A. 
Julien presiding. The following communica- 
tions were presented : 

‘ Recent Progress in Investigation of the Geol- 
ogy of the Adirondack Region,’ by J. F. Kemp. 
Three classes of rocks are present in the area 
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discussed : (1) those certainly igneous in their 
nature, including labradorite rocks, basic gab- 
bros and trap dikes ; (2) those certainly sedi- 
mentary, best illustrated by the crystalline lime- 
stones ; (3) extensive areas of gneiss of uncertain 
origin. The distribution of the first class and 
the results obtained have been quite accurately 
ascertained by H. P. Cushing, C. H. Smyth and 
the speaker. The augite-syenite first discov- 
ered by Cushing near Loon Lake has since been 
found to be widely distributed in regions farther 
south. The ages of the trap dikes and their 
distribution were discussed. 

Recent additions to the knowledge of the 
sedimentary rocks involve the recognition of 
quite large amounts of quartzites in a consider- 
able number of new localities. Besides these, 
small beds of limestone have been discovered in 
the southern areas, especially in Warren and 
Washington counties, which are thoroughly in- 
terstratified with the gneisses and which leave 
no escape from concluding that the gneisses are 
also sedimentary in their origin and that a regu- 
larly stratified series of rocks is present. This 
conclusion removes many of the gneisses from 
the group of uncertainties. 

The speaker enumerated the discovery of new 
outliers of Cambrian and Ordovician strata in 
the midst of the crystallines. He also noted 
the distribution of the glacial striations through- 
out the eastern mountains and their nearly 
uniform northeasterly bearing. The physiog- 
raphy is chiefly due to a series of faulted blocks 
which afford a very characteristic saw-toothed 
sky line. 

‘ Notes on the Origin of the Pegmatites from 
Manhattan Island by A. A. Julien. 

Dr. Julien, after discussing the prevailing 
theories of the origin of pegmatites, and show- 
ing that they did not adequately explain peg 
matitic developments in loco in the districts 
mentioned, advanced the following conclusions : 

1. The existence of at least two series of 
pegmatite developments, marked by a succes- 
sion of intersections, Of these the oldest series 
is the most extensive, intercalated among the 
foliation-seams, and coincident with the strike. 
The later series cuts the schists in all directions 
and inclinations. 

2. Every pegmatite occurrence on Manhat- 
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tan Island retains more or less structural evi- 
dence of having begun its existence as a vein, 
segregated from a magma or igneo-aqueous 
emulsion. Even the notable dike near 205th 
Street, crossing the dolomite, retains the vein 
structure, perfectly in places and imperfectly 
throughout. 

3. Contact phenomena are confined mainly 
to the earlier alteration along seams, to projec- 
tion of veinlets rather than intrusion pophyses, 
and, at one dolomite intersection, to a thin sel- 
vage of phlogopite and tremolite. 

4. The vein structure presents distinct lami- 
nation, correspondent deposits on the two walls, 
comb structure, passage from less to more acid 
minerals toward the center, and final concen- 
tration of minerals of the rarer elements in 
association with the significant matrix, smoky 
quartz, along lenticular bands, often near a 
central suture. 

5. Some of the most prominent features are 
the results of pressure upon the original veins 
through orogenic movements of the stratum of 
schists, viz., fissuring, faulting, crushing, shear- 
ing with development of aplite, refusion and 
development of new phenocrysts (granite-por- 
phyry), and generation of reaction borders out- 
side of each wall of a vein. Where flowage 
has taken place and some transferrence of the 
crushed vein material along the plane of the 
vein, the appearances of a dike begin. Many 
of these results may be distinguished along the 
course of the same vein at short intervals, but 
in the most characteristic dikes the vein struc- 
ture is rarely, if ever, completely obliterated. 

THEODORE G. WHITE, 
Secretary. 


SECTION OF ASTRONOMY, PHYSICS AND CHEM— 
ISTRY. 


A MEETING of the Section was held at 12 West 
3ist Street, New York, on the evening of De- 
cember 3, 1900. 

Professor E. R. von Nardroff presented a 
paper with an experimental illustration, on ‘The 
Determination of the Wave-Length of Sound by 
the Grating Method.’ Asasource of sound the 
author used a miniature steam whistle made of 
brass and operated by a current of air from a 
tank of compressed air. The sound produced 
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in this way was inaudible on account of its high 
pitch, the wave length being only about three- 
eighths of an inch. The whistle was placed at 
one of the conjugate foci of a parabolic metallic 
mirror, a sensitive flame being placed at the 
other conjugate focus. A transmission grating 
made of wood, and resembling somewhat a 
portion of a picket fence, was then interposed 
in the path of the reflected sound waves, and it 
was found that when the sensitive flame was 
shifted to one side, as many as four positions of 
maximum effect were obtained on each side of 
the central direct beam of sound. With this 
apparatus, the wave-length of sound, when the 
waves were short like those used, could be 
measured to within one per cent. 

Mr. W. G. Levison read a paper on ‘A 
Method of Photographing the Entire Corona on 
One Plate,’ employed at Newberry, 8. C., for 
the total solar eclipse of May 28, 1900. The 
method consisted in the employment of a 
specially constructed color screen most dense 
at the center and fading off to clear glass at the 
edges, which was placed close to the photo- 
graphic plate. The size and density of the 
screen were adjusted as nearly as possible so 
that the image of the inner corona made by a 
suitable lens fell on the part of the plate cov- 
ered by the screen, while the image of the outer 
corona passed through the clear glass. The 
color screen was made from a lens of colored 
glass with sharp edges which was cemented into 
a recess in a plate of clear glass, ground to re- 
ceiveit. Twoscreens were made, one of orange- 
yellow glass and one of dark greenish-blue 
glass. In testing these screens at the time of 
the eclipse, an arrangement of telephoto-lenses 
was used, but unfortunately the exposure was 
not long enough to give any image at all of the 
outer corona through the clear glass, although 
a considerable impression of the inner corona 
was produced through the orange-yellow glass, 
but none through the bluish-green glass. This 
should give some idea of the relative actino- 
metric intensity of the light from the inner and 
from the outer corona. 

Mr. Levison also presented a short note on 
‘The Action of Canada Balsam on Photographic 
Plates.’ In making the experiments with the 
color screens he noticed that Canada balsam 
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that had been baked hard, when placed in con- 
tact with a sensitive plate, or separated from it 
by a layer of carefully selected black paper, 
and allowed to remain a week or more, affected 
the plate in the same manner as light, the part 
affected developing black. He verified this 
effect by a number of experiments. In the 
author’s opinion this effect seemed likely to be 
caused by true Becquerel rays, as it passed 
through the black paper, which is perfectly 


opaque to ordinary light. 
WILLIAM §, Day, 


Sec’y of Section. 


THE NEW YORK SECTION OF THE AMERICAN 
CHEMICAL SOCIETY. 


THE regular meeting of the Section was held 
on Friday evening, December 7th, at the Chem- 
ists’ Club, 108 West Fifty-fifth Street, Dr. C. 
A. Doremus presiding. 

Special invitations had been sent out to those 
interested in public water supply, as the feature 
of the meeting was an address by Professor 
William P. Mason, of the Rensselaer Polytech- 
nic Institute, Troy, entitled, ‘The Water Sup- 
plies of the Cities on the Mediterranean,’ with 
lantern illustrations. 

The address began with a description of Gi- 
braltar, and its peculiar arrangements for water 
supply. From there to Tunis and other cities 
on the south shore, including the site of ancient 
Carthage ; then to Naples and Rome. 

The system at Naples, once so primitive and 
unsanitary, is now on ascale and of a character 
to command admiration. 

The typhoid epidemic at Hamburg in 1892 
was alluded to, and a ‘spot’ map gave a 
graphic representation of the severity of the 
scourge in Hamburg, and the comparative im- 
munity of the adjoining town of Altona, which, 
while having a separate water supply, was not 
more separated from Hamburg than Harlem 
from the rest of New York City. 

A still more remarkable fact emphasized the 
value of filtration. The water supply of Altona 
was taken from below the sewers of Hamburg, 
passing through sand filters before distribution. 

At the close of the address a vote of thanks 
was passed, and some routine business attended 
to. Four representatives in the council were 
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elected, and a committee of three was appointed 
to confer with the Bureau of Combustibles in 
regard to the present existing restrictions as to 
storage of nitric, hydrochloric, and sulphuric 
acid. 

Messrs. T. J. Parker, A. P. Hallock and 
William McMurtrie were appointed on this 
committee. 

The situation, as it now stands, is such that a 
permit can be obtained for 1,000 pounds only 
of the acids named, whereas many establish- 
ments are using more than this amount every 
24 hours, and, aside from the difficulty of havy- 
ing the acids delivered each day, any interfer- 
ence with daily delivery would result in sus- 
pension of large and important industries. 

DURAND WOODMAN, 
Secretary. 


THE NEBRASKA ACADEMY OF SCIENCES, 


THE Academy held its eleventh annual meet- 
ing in Lincoln at the University of Nebraska, 
on Friday, November 30th and on Saturday, 
December Ist. This was without doubt the 
most important as wellas the most interesting 
meeting the Academy hasever held. The num- 
ber of papers presented (as well as their subject 
matter) was especially noticeable for its high 
character. The meeting was called to order 
and presided over by President H. Gifford, who 
took for his address ‘A Possible Explanation 
of the Shape of the Human Auricle.’ This ad- 
dress was illustrated by well selected figures 
on charts and photographs, showing the exter- 
nalear as found in a number of different types 
of animals both terrestrial and aquatic. In his 
treatment of the subject, Dr. Gifford called at- 
tention to the presence of a number of small 
muscles in the ear as found in these animals and 
indicated their influence in bringing about the 
prevailing form of this organ as found in mar. 

Professor Haven Metcalf presented a very in- 
teresting paper on ‘ Probiems relating to the 
Individuality of Chromosomes,’ which was dis- 
cussed by Professors Duncanson, Metcalf and 
Ward. In this paper certain characteristics of 
these bodies were cited as explanatory of the 
possible ancestry of different hybrid plants. 

Another paper that attracted an unusual 
amount of attention was that of Professor E. H. 
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Barbour on ‘Sand-lime Crystals.’ This latter 
paper was certainly an important contribution 
to the subject of crystallography, and will be 
received by geologists as a permanent contribu- 
tion to the subject. Immediately following this 
paper some time was spent by Robert E. Moritz 
in presenting a discussion on the ‘ Extension of 
the Differential Processes’ in a manner approved 
of by the mathematicians in attendance. Robert 
H. Wolcott then read by title a rather technical 
paper entitled ‘A Review of the Genera of 
Water Mites,’ in which the auther critically 
reviewed all the former attempts at the classi- 
fication of these animals. He also suggested in 
that paper a more natural scheme of classifica- 
tion based on the derivation of the different 
forms aside from their chance present external 
resemblances. 

Another paper of more than ordinary inter- 
est was that of Professor William Hastings, 
entitled ‘The Nebraska Type or Norm for 
each School Age, and Vitality Coefficients.’ 
‘Thunder Storms’ was the title of a paper by 
J. H. Spencer, in which the author gave a 
very concise description of what constitutes 
such a storm, its cause, method of develop- 
ment, extent, importance, and the compara- 
tive annual number of such storms for the State 
of Nebraska and surrounding regions. 

The feature of the evening session was the 
presentation of papers of a more general 
nature. Some of these were ‘ Notes on the 
Occurrence of Asparagus Rust in Nebraska,’ 
by J. L. Sheldon; ‘The Determination of the 
Longitude of the University of Nebraska Ob- 
servatory,’ by G. D. Swezey ; ‘A Report on 
the Morrill Geological Expedition for 1900,’ by 
E. H. Barbour; ‘ Additional Observations on 
Plant Movements,’ Wm. Cleburne ; a paper on 
the ‘ Delimitation of the Field of Pedagogy,’ 
by W. A. Clark, and one on ‘ Degeneracy,’ 
by Dr. H. B. Lowry. In his presentation of 
this latter subject the doctor dealt chiefly with 
the criminal phase. It is needless to state that 
this paper will form very interesting reading 
when published. 

The papers presented at the session on the 
morning of December Ist were ‘The Geology 
of Saunders, Lancaster and Gage Counties,’ by 
C. A. Fisher; ‘North American Bees of the 


SCIENCE. 1009 


Genus Agapostemon,’ by J. C. Crawford, Jr. ; 
‘The Work of the State Geological Survey 
during the Summer of 1900,’ ‘Bone Tissue, 
Recent and Fossilized,’ and one on the ‘ Ex- 
tent of the Fiberous Arikaree Beds,’ by E. H. 
Barbour; ‘Some Tests of Camera Shutters,’ 
G. D. Swezey; ‘Notes on Beet Diseases in 
Nebraska,’ Geo. G. Hedgecock; ‘ A Brief Ac- 
count of some Rare Alaskan Worms,’ H. B. 
Ward ; ‘ Observations on Species of Nebraska 
Water Mites,’ Robert H. Wolcott ; ‘ Report on 
the Botanical Survey of Nebraska,’ Roscoe 
Pound ; “Additions to the List of Nebraska Fos- 
sils,’ Carrie A. Barbour, and ‘Some Impressions 
of Biological Conditions in Arizona,’ A. A. 
Tyler. As nearly all these papers were more 
or less technical in their nature, or of minor 
general interest, they were presented by their 
authors in abstract. 

The officers elected for the ensuing year are: 
Ellery W. Davis, President; J. H. Powers, 
Vice-President; Robert H. Wolcott, Secretary 
and Custodian; G. A. Loveland, Treasurer ; 
Board of Directors: William Cleburne, C. H. 
Gordon, H. B. Lowry and L, Bruner. 

On motion of the chairman of the commit- 
tee on publication it was decided to publish at 
once the proceedings of the present meeting, 
also the proceedings of the last two meetings, 
which have been held in abeyance awaiting the 
publication of the report of the Nebraska His- 
torical Society with which they are to appear. 

A committee of three was also appointed to 
await upon the members of the coming legis- 
lature for the purpose of securing any possible 
State aid in the future publication of the Acad- 
emy’s proceedings. 

LAWRENCE BRUNER, 
Secretary. 


DISCUSSION AND CORRESPONDENCE. 
A GASOLINE LAUNCH FOR FIELD WORK. 


To THE EDITOR OF SCIENCE: Three years ago 
I published in your columns a few brief state- 
ments regarding the feasibility of using gasoline 
for motive power in conducting geological work 
in the Eastern United States, and more partic- 
ularly in New York. Since then several long, 
and I may venture to say successful, excursions 
have been made. It is, however, to show the 
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aid which power of this kind can give to regular 
university work in field geology that this com- 
munication is written. 

The Cornell Summer School of Field Geology 
had for headquarters this season the classic 
region of Trenton Falls, N. Y., where collect- 
ing, section-making, map-making, etc., were 
carried on in great detail. At different times 
the two divisions of the class were taken by 
boat along the Erie Canal to Troy, and, by short 
railway trips to the Helderberg Mountains, the 
Cambrian east of Troy and to Oriskany Falls. 
The farthest north reached by boat was Platts- 
burg on Lake Champlain. During the summer 
the students had an opportunity to study the 
Archeean at several localities, also the Lower 
and Upper Cambrian, the Calciferous, Chazy, 
Birdseye, Black River, Trenton, Utica, Hud- 
son River, Clinton, Onondaga, Water Lime, 
Lower Pentamerus, Delthyris shaly, Upper 
Pentamerus, Oriskany, Cauda-galli, Schoharie, 
Corniferous, Marcellus and Hamilton forma- 


- tions. Owing to boat accommodations, the class 


was limited to fifteen (four women and eleven 
men) though many more applications for ad- 
mission to the class were made. 

For the coming summer (1901) there will be 
room for forty-five. The Helderberg Moun- 
tains (Country man hill section) will be used as 
a rendezvous, where a camp will be formed 
similar to that of the past summer at Trenton 
Falls. This place has been selected because of 
the large number of formations (about a dozen) 
accessible within a radius of one mile. Ex- 
cursions by boat down the Hudson to Rondout, 
up the Champlain to Valcour Island, westward 
on the Erie Canal to Syracuse, will be made 
without fail. 

Many of the places visited could be reached 
by rail supplemented by hack drives, but I ven- 
ture to say not so economically for the student. 
By camping and cooperation in the work, 
no one need spend over $65 for a ten-week 
term. This includes tuition, board and every- 
thing, and is the result of experience and not a 


mere estimate. Compare these figures with 


estimates of expenses as usually given in an- 
nouncements for summer schools of field geol- 
ogy (usually for six weeks only) and observe 
the difference. 


Special attention is called to 
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this fact, for it has often seemed to the writer 
that not enough consideration is usually given 
to the class of students who would profit most 
by opportunities for field work. 

That the most advantageous place to study 
geology is in the field is too obvious to need any 
explanation here. The drawback in such work 
isthe expense. Ina recent English publication 
we read: ‘*‘ Would that some munificent person 
would found in the basin of the river Ribble a 
geological station where Cambridge students 
would have the means of acquiring a knowl- 
edge of field geology under conditions more 
favorable than those presented by the flats 
around the sluggish Cam.’’* The points of 
special note in our method of work, with the 
Helderbergs as a center of operation, are the 
following: (1) The mountains were long ago 
recognized by the illustrious Lyell and others 
as most ideal for geological study. (2) By 
camping and cooperating in camp duties we 
can make fair progress without the ‘ munificent 
person’ so often appealed to. (3) By making 
long excursions by boat in various directions a 
far broader view of geology can be obtained 
than by remaining all the time at one station, 
however well it may be equipped, or however 
well located. (4) The more advanced student 
can keep his eyes open and ask the party to 
stop and stay at localities affording new ma- 
terials so long as seems advisable.+ There is no 
hurrying to catch trains and no fear of the on- 
coming of the night. Original work can ac- 
cordingly be done to great advantage, serving 
not only to advance our knowledge of geo- 
logical science, but also to demonstrate to the 
less advanced students the meaning of real geo- 


logical work. 
GILBERT D. HARRIS. 


CORNELL UNIVERSITY, 
December 8, 1900. 


CURRENT NOTES ON METEOROLOGY. 
DE SAUSSURE’S ESSAYS ON HYGROMETRY. 
No. 115 of Ostwald’s ‘ Klassiker der exacten 
Wissenschaften,’ is a German translation of de 
Saussure’s ‘Essais sur l’hygrométrie,’ which 
* ‘The Principles of Stratigraphic Geology,’ by J. 


E. Marr, 1898, p. 98. 
tSee Bull. Amer. Paleont., No. 13, November, 1900. 
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were originally published at Neufchatel in 1783. 
This useful series of reprints also contains two 
other volumes of distinctly meteorological in- 
terest, viz., No. 57, ‘Fahrenheit, Réaumur, 
Celsius, Abhandlungen tiber Thermometrie. 
1724, 1730-1733, 1742,’ and No. 58, ‘Otto von 
Guericke’s neue Magdeburgische Versuche tiber 
den leeren Raum., 1672.’ The work of de 
Saussure in connection with hygrometry was 
of marked importance, and it is well to have 
interest in it revived by means of this attractive 
little volume, the price of which is but 2 m. 60 
Pf. The book contains a brief biographical 
sketch of de Saussure, and also a number of 
notes on the text. The publisher is Engel- 
mann, of Leipzig. 


BRITISH RAINFALL FOR 1899. 


THE fortieth volume of ‘Symons’s British 
Rainfall,’ that for the year 1899, is the first one 
of the long series of these annual reports which 
has been compiled by anyone but Mr. Symons 
himself. Owing to the death of the founder 
of the British Rainfall] service on March 10, 
1900, the duty of compiling the annual report 
has devolved upon Mr. H. 8. Wallis, who was 
associated with Mr. Symons for 30 years. 
‘British Rainfall’ for 1899 appropriately con- 
tains an appreciative notice of Mr. Symons’s 
life and work, together with an excellent por- 
trait of that distinguished meteorologist. The 
number of observers from whom records are 
received is now about 3,500. Besides the 
usual full presentation of the results of the 
year’s observations, the present volume con- 
tains a discussion of the average rainfall of the 
decade 1890-99, as determined by records ata 
hundred stations well distributed over England, 
Scotland and Ireland. 


SCIENTIFIC BALLOON VOYAGES. 


Notice has been received of a new work on 
balloon meteorology, issued by Friedr. Vieweg 
und Sohn, Braunschweig. The title of the 
work is ‘ Wissenschaftliche Luftfahrten, ausge- 
fihrt vom Deutschen Verein zur Forderung der 
Luftschiffahrt in Berlin.’ The authors are Drs, 
Assmann and Berson, and associated with them 
are the following well-known meteorologists 
or aéronauts: Baschin, yon Bezold, Bornstein, 
Gross, Kremser, Stade and Siring. There are 
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three volumes. The first deals with the history 
of balloon ascents and with the instruments 
and their use; the second contains accounts of 
individual ascents, and the meteorological re- 
sults obtained on them, and the third volume 
summarizes the whole subject, giving the most 
important results. The price of the work is 


100 Marks. 
R. DeC. WARD. 


YELLOW FEVER AND MOSQUITOES. 

MEDICAL authorities are by no means agreed 
as to the value of the experiments on the rela- 
tions between yellow fever and mosquitoes car- 
ried out at Havana by Drs. Reed, Carroll, Agra- 
monte and Lazear. The British Medical Journal 
remarks editorially: ‘‘ At first glance these ex- 
periments appear to show almost conclusively 
that the germ of yellow fever is conveyed by a 
special species of mosquito— Culex fasciatus, 
presumably—and that the insect becomes in- 
fective only after from ten to thirteen days 
from the time of ingestion of the germ. Unfor- 
tunately the mode in which the experiments 
were conducted detracts much from their value. 
They are really by no means conclusive. The 
experimenters themselves are of this opinion. 
At most they are suggestive. It is to be re- 
gretted that, considering the great danger to 
which the subjects of these experiments were 
exposed, greater care was not exercised that 
the conditions of the experiments were abso- 
lutely free from objection. If life was to be 
risked, it was surely imperative that this risk 
should not be incurred in vain; that it should 
be unnecessary to go over the ground afresh, 
and thereby entail further risk. 

Manifest objections to the conclusion that the 
mosquito did convey the disease in the three 
cases which yielded a positive result are, 
first, that nine out of the twelve individuals 
subjected to mosquito bite did not contract yel- 
low fever ; secondly, that those individuals who 
did contract the disease had entered the local 
endemic yellow fever area about the time they 
were bitten; they might have contracted the 
disease in the ordinary way, therefore, and not 
from the experimental mosquitoes ; thirdly, that 
the germ of yellow fever has been recognized 
neither in the mosquito nor in human blood. 
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Dr. Lazear’s life has not been altogether 
thrown away if these experiments lead, as they 
rust, to their repetition under more rigid con- 
ditions, and if it be found that yellow fever is 
conveyed by the mosquito, the important sani- 
tary measures which will result from the dis- 
covery will atone, in a measure, for the 
regrettable sacrifice. Meanwhile the bacillus 
icteroides of Sanarelli is being discredited, and, 
like so many of its predecessors, may have to 
give place to some other microorganism, in this 
case, possibly, of a protozoal nature. 
UNINSULATED CONDUCTORS AND SCIENTIFIC 

INSTRUMENTS. 
In his inaugural address as president of the 
sritish Institution of Electrical Engineers de- 

livered on November 8th, and published in 
Nature, Professor John Perry urged the impor- 
tance of scientific and mathematical training for 
electrical engineers. He said: ‘‘In this ad- 
dress I mean to put before you this simple 
question: Is electrical engineering to remain a 
profession or is it to become a trade? Is this 
Institution to continue to be a society for the 
advancement of knowledge in the applications 
of scientific principles to electrical industries, 
or is it to become a mere trades union ?’’ 

Professor Perry, in the course of his address 
referred to the use of insulated return conduc- 
tors in connection with electrical transportation, 
where uninsulated conductors may disturb 
scientific instruments, saying : 

‘* At Potsdam this sacrilege has been forbid- 
den. At Washington, Toronto, Capetown and 
most other important places, the magnetic 
records have already been rendered useless. 
Professor Ricker and I were asked by the other 
members of the Committee of the Royal Society 
which was in charge of the Kew Observatory to 
defend Kew, and with the help of her Majesty’s 
Treasury we thought we were able to insist 
upon the use of insulated returns in all under- 
takings authorized by Parliament where harm 
was likely to be inflicted on Government obser- 
vatories. * * * We were, however, mistaken, for 
the only clause which we have been able to get 
inserted in all Parliamentary authorizations of 
undertakings leaves it to the Board of Trade 
to substitute other methods of protection than 
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the insulation of the return conductors in cases 
where these other methods seem to be suffi- 
ciently good for the protection of laboratories 
and observatories, and this is why the Board of 
Trade appointed the committee which met on 
October 31st, probably for the last time. * * * [ 
beg to assure you that I have been acting in your 
bestinterests. Asan electrical engineer I ought 
surely to regret the use of uninsulated returns, 
evenif we leave Kew Observatory out of account. 
Suppose we do not now insulate our returns. 
Electricity will certainly return by gas and water 
pipes and the amount of harm done to those pipes 
is merely a question of time. Because of the 
ignorance of legislatorsand gas and water com- 
panies, nothing is said just now; but will noth- 
ing be said at the end of ten or twenty years, 
when pipes are found to be eaten away every- 
where? And if by a slight increase of ex- 
pense, or rather, as I think, actually no increase 
of expense, but merely a little increase in in- 
ventiveness and common sense on the part of 
electrical engineers, this evil may be entirely 
prevented, surely it is in the interests of all of 
us that insulated returns should be insisted 
upon. - But even if we do not insist on insula- 
ting the returns in all systems, surely something 
may be said for the giving of this protection on 
lines near such a magnetic observatory as Kew. 
Even the magnetograph records now being 
made have been continuous for forty five years, 
and if Kew is interfered with no sum of money 
can compensate for the interference ; for if the 
observatory were removed the future observa- 
tions would have no link with the past.’’ 


SCIENTIFIC NOTES AND NEWS. 

THE programs of the scientific societies in 
session during Christmas week at Baltimore, 
Chicago, New York and Albany show that an 
interesting series of meeting will be held. We 
hope to publish in early issues the official ad- 
dresses and discussions, together with accounts 
of the meetings. 


Dr. G. A. MILLER, of the mathematical de- 
partment of Cornell University, has just been 
awarded the prize of $260 offered by the Royal 
Academy of Sciences of Cracow, for researches 
in the theory of groups. 
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PROFESSOR W. G. JOHNSON, state entomol- 
ogist at the Maryland Agricultural College, has 
resigned to become editor of the American Agri- 
culturist. 


Dr. PETER M. WISE has been removed from 
his office as president of the State Commission 
in Lunacy by Governor Roosevelt on the charge 
of soliciting subscription to a mining company 
of which he was president from his official sub- 
ordinates. It will be remembered that Dr. 
Wise was largely instrumental in the curtail- 
ment of the work of the New York State 
Pathological Institute. 


Dr. JoHn J. ABEL, professor of pharmacol- 
ogy in the Johns Hopkins University, was in- 
jured in an explosion in his laboratory on De- 
cember 19th. He was taken to the Johns 
Hopkins Hospital and it is feared that his eye- 
sight may be injured. 

Proressors J. W. TYRELL and J. W. Bell, of 
the Canadian Geological Survey, have returned 
to Vancouver, after an expedition extending 
5,000 miles through the Barren Lands of north- 
ern Canada. The party is said to have secured 
much valuable geological and other scientific 
information. 


On December 20th, Dr. George Bruce Hal- 
sted and Professor Wm. M. Wheeler started 
from Austin on an expedition into southern 
Mexico. Professor Wheeler will collect and 
study Mexican ants. Dr. Halsted is interested 
in the anthropological exploration of ‘La Mesa 
Cartujanos,’ and will also be at Mitla. 


THE Academy of Sciences of Vienna will send 
a botanical expedition to Brazil next year under 
the direction of Dr. Richard von Wettstein, 
director of the Botanical Garden of the Univer- 
sity of Vienna, and Dr. Viktor Schiffner, pro- 
fessor in the German University at Prague. 


OwiNnG to the retirement of Mr. Charles 
Whitehead, F.L.S., F.Z.S., from the position of 
technical adviser to the Board of Agriculture, 
it has been arranged that the scientific and ex- 
pert assistance required by the Board in con- 
nection with these subjects will be furnished 
respectively by the Royal Botanic Gardens, 
Kew, and by the Natural History Departments, 
South Kensington. 
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THE committee on the trust founded by the 
late Sir John Lawes for the purposes of scien- 
tific investigation and experiments in connec- 
tion with agriculture held its first meeting since 
the death of its founder, when the following 
resolution was unanimously agreed to: ‘' That 
the Lawes Agricultural Trust Committee de- 
sires to place upon record its deep sense of the 
irreparable loss it has sustained by the sad and 
unexpected death of Sir John Bennet Lawes, to 
whose munificence the trust owes its existence, 
and to whose wise counsels and hearty coopera- 
tion any success that may have attended the 
operations of the committee has been largely 
due.’’ 


THE Huxley Memorial Committee has just 
issued its final report and donation list. The 
total sum at the disposal of the committee was 
£3,405, 10s, 2d. The total cost of the statue, 
now in the Natural History Museum, London, 
was £1,813, 18s, 8d. The cost of preparing the 
Huxley gold medal, to be awarded by the Royal 
College of Science, was £263, 17s. Thesurplus 
of the fund being insufficient to provide a third 
object of memorial, as originally contemplated, 
the whole sum of £1,126, 6s, 4d. has been in- 
vested as an endowment for the medal. The 
committee has, however, arranged with the 
council of the Anthropological Institute to 
allow them the use of the obverse die, for the 
production of a presentation medal, of which 
that body will provide the reverse die and im- 
pression, in commemoration of Huxley’s la- 
bors as an anthropologist. The committee also 
recalls the generous action of the Hon. J.Collier 
in painting a portrait of Huxley and presenting 
it to the National Portrait Gallery. ‘The list of 
-abscribers contains about 750 names, without 
reckoning individually the many who subscribed 
through local societies and committees. 


Dr. J. BOERLAGE, assistant director of the 
Botanical Garden in Buitenzorg died recently 
while on a scientific expedition to Ternate. 


THE death is announced of Dr. G. Hartlaub, 
the eminent German ornithologist, at the age 
of eighty-seven years. 

Dr. A. W. Momerig, formerly professor of 
logic and metaphysics in King’s College, Lon- 
don, and the author of numerous books on 
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philosophical and theological subjects, died on 
December 6th at the age of 52 years. 


WE regret also to record the deaths of the 
following men of science: Dr. Theodor Aden- 
gamer, assistant in the Natural History Mu- 
seum in Vienna; Dr. August Bottcher, physi- 
cist in Berlin; Dr. Adolf Stengel, professor of 
Agriculture in the University at Heidelberg, 
and Father Amand Davis, corresponding mem- 
ber of the Paris Academy of Sciences in the 
section of geography. 

Ir will be remembered that the late Professor 
Hughes left £4,000 to the Royal Society for the 
establishment of a prize. The Society has now 
decided to award annually a gold medal, to be 
called the Hughes Medal, not exceeding in 
value the sum of £20, together with the balance 
of the income, to such person as the president 
and council may consider the most worthy re- 
cipient, without restriction of sex or nation- 
ality, for original discovery in the physical sci- 
ences, particularly in electricity and mag- 
netism, 

AT the banquet of the Royal Society on 
November 30th the Swedish and Norwegian 
Minister, in replying to a toast, said that the 
prizes to be awarded by each of the five Noble 
institutes would amount to about £8,000 an- 
nually. 

THE Committee of the National Educational 
Association charged with selecting the place 
of meeting for the year 1901 has voted in favor 
of Detroit. The meeting will be held in July. 
The Association met at Detroit in 1874. 


A SCIENCE club has been organized in Las 
Vegas, New Mexico. At the first meeting held 
early in December, Mrs. Wilmatte P. Cockerell 
referred to the tendency of the butterfly Argyn- 
nis nitocri to develop distinct races on isolated 
mountain ranges, and exhibited a new race from 
Sapello Cafion, N. M., which it was proposed to 
call var. nigrocerulea. Mr. Emerson Atkins 
exhibited some rodents which he had collected 
in the mountains near Las Vegas, including 
specimens of Sciurus fremonti, which appear to 
indicate that the subsp. neomexicanus of Allen 
could not be maintained, but must be referred 
to subsp. mogollonensis. He also showed ex- 
amples of a Tamias which served to connect T. 
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quadrivittatus, Say., with T. cinereicollis, Allen, 
indicating that the latter should apparently be 
regarded as a subspecies of the former. Mr. 
T. D. A. Cockerell exhibited and discussed 
some parasites found in the nest of the bee 
Anthophora occidentalis, Cresson, at Las Vegas. 
These included the metoid beetles Leonidia neo- 
mexicana (Ckll.) and Meloe sublevis, Lec., the 
former only known heretofore by a single ex- 
ample, and the chalcidid Monodontomerus monti- 
vagus, Ashm. 

Proressor F. H. HERRICK has been invited 
to give a lecture on ‘The Habits and Instincts 
of Wild Birds’ at Trinity, before the Hartford 
Scientific Society on January 15th. He will 
give the same lecture at Yale University, be- 
fore the Scientific Society of Sigma Xi, on 
January 17th ; at Brown University, before the 
Rhode Island Audubon Society, on January 
17th, and at Dartmouth College on January 
18th. 

THE Hungarian Minister of Education recom- 
mends the appropriation of 332,000 crowns for 
the establishment of a general pathological in- 
stitute together with a Pasteur institute at 
Buda-Pesth. 


Drs. SAMBON AND Low have returned to 
England, after the summer spent in the mos- 
quito-proof hut in the Roman Campagna. They 
are in excellent health, though it is said that 
the past summer was exceptionally malarious. 
For example, fifteen or sixteen police agents 
were sent to Ostia, and though they only re- 
mained a night in the place, they all developed 
fever. 

A CABLE dispatch tothe New York Sun states 
that investigations of the causation of yellow 
fever now being carried on at Marinao have so 
far confirmed the report of the Surgeon-Gen- 
eral’s commission. Five soldiers who have 
kept themselves protected from mosquitoes 
have been living in infected clothes and sleep- 
ing in infected beds for twenty days and have 
not yet developed any symptoms of the disease. 

AT its annual meeting on December 14th the 
American Forestry Association recommended 
that a national park be established in Minne- 
sota and that the California big trees be pre- 
served so far as possible. 
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WE learn from the London Times that very 
striking evidence of the shrinking up of Lake 
Tanganyika was furnished in the paper read re- 
cently in Brussels by Captain Hecq, who stated 
that the post of Karema, founded 20 years ago 
on the shores of the lake, was now fourteen miles 
distant from the lake. Captain Hecq also recent- 
ly visited Lake Kivu, the waters of which are so 
salt that neither crocodiles nor hippopotami are 
to be found in it. This lake is given the ap- 
pearance of being divided into two by a large 
island, and this may explain some generally ac- 
cepted errors which are now being definitely 
solved by a German-Congolese boundary com- 
mission. 

A RESOLUTION has been adopted unanimously 
by the French Chamber of Deputies calling 
upon the government to prohibit the manufac- 
ture and sale of all alcoholic liquors pro- 
nounced ‘ dangerous’ by the Academy of Med- 
icine. The resolution is especially concerned 
with the consumption of absinthe, which con- 
tinues to increase in France. 


THE Buffalo Society of Natural Sciences 
expects to cooperate with the New York State 
Museum in making an exhibit at the Pan- 
American Exposition, at Buffalo, in 1901. 
This exhibit will be held in the New York 
State building. An especially fine collection 
from the water-line rocks near Buffalo, con- 
sisting of the fossil crustaceans—Pterygotus, 
Eurypterus, and Ceratiocani will be shown. 
This collection is being mounted for exhibition 
at the State Museum. 


The London Times states that in view of the 
fact that the Royal Institution of Civil Engi- 
neers has, by a decision of the House of Lords, 
been exempted from payment of the Corpora- 
tion Tax (1894), it is submitted that the Royal 
Colleges of Physicians in London and Edin- 
burgh may reasonably claim similar treatment; 
and an attempt is being made by Sir John Tuke 
to induce the Chancellor of the Exchequer to 
concur in this view. The especial hardship in 
this case is that, notwithstanding the important 
part played by the two colleges in administer- 
ing and regulating medical education and ex- 
amination, and in maintaining laboratories for 
original research, and the obligation upon each 
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fellow to pay a stamp duty of £25 on elec- 
tion, there will be five years of arrears to make 
up if the authorities persist in their intention to 
levy the tax. 


WE learn from the Electrical World that the 
International Conference sitting in Brussels 
for the Protection of Industrial Property, at 
which United States Assistant Patent Commis- 
sioner, Walter H. Chamberlin, and Lawrence 
Townsend, United States Minister to Belgium, 
were the American representatives, adopted 
the following resolutions: First—The period of 
exclusive rights, previously fixed at six months 
for [applications for] patents and three months 
for industrial designs, models and _ trade 
marks, is extended to a year for the first named 
and four months for the second named. Second 
—Countries signing the convention enjoy re- 
ciprocally the protection accorded by each 
country to its own citizens against unfair com- 
petition. Third—Patents cannot lapse because 
they are not put in circulation, except after a 
minimum delay of three years, dating from the 
first application in countries where the patent 
is allowed and in cases in which the conditions 
of the patent do not justify causes of inaction. 


AT a meeting of the Zoological Society of 
London, on December 4th, Mr. J. 8S. Budgett © 
read a paper on ‘The Breeding-habits of 
Protopterus, Gymnarchus, and some other West- 
African Fishes,’ in which an account was given 
of a collecting-trip made during last summer to 
the swamps of the Gambia river in search of 
the eggs of Polypterus. The eggs of Polypterus 
were not discovered, though a very young 
specimen measuring only one inch and a 
quarter in length was found. In this small 
specimen the dermal bones were not developed, 
and thy, external gills were of very great size, 
the base of the shaft being situated immediately 
behind the spiracle. The dorsal finlets formed 
a continuous dorsal fin. The secretary read an 
extract from a letter which had been addressed 
to the Colonial Office by the West India Com- 
mittee, concerning the proposed introduction of 
the English Starling or the Indian Mynah into 
St. Kitts, West Indies, to check the increase of 
grasshoppers, which were causing great damage 
to the growing crops of that island. 
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UNIVERSITY AND EDUCATIONAL NEWS. 

Ar the convocation exercises of the Univer- 
sity of Chicago on December 18th President 
Harper announced that Mr. John D. Rockefeller 
had made a further gift of $1,500,000 to the in- 
stitution. Of this sum $1,000,000 is to be used 
as an endowment fund. The balance of the 
gift is to be used for general needs. Mr. 
Rockefeller suggests that $100,000 be used for 
the construction of a university press building. 
Mr. Leon Mandel has given $25,000 to the 
university in addition to his previous gifts. 


Ir is said that Brown University has received 
gifts of $25,000 and $10,000 towards the second 
million dollars for the university endowment. 


AN anonymous friend of the University of 
Pennsylvania has given a fund for prizes in the 
School of Biology and in the department of in- 
terior decoration in the School of Architecture. 
The annual value of the prizes will be $400 in 
the School of Biology and $150 in the School of 
Architecture. 

WE are glad to learn that the validity of the 
will of the late Colonel Joseph M. Bennett, of 
Philadelphia, making a large bequest to the 
University of Pennsylvania has been sustained, 
the Court refusing to send the case for trial by 
jury. 

AT the annual meeting of trustees of the 
University of Lllinois, at Champaign, the board 
decided to ask a total appropriation of $900,000 
from the Legislature, $90,000 of which is to be 
used to build a new workshop in place of the 
one destroyed by fire ; $150,000 for the chem- 
ical building and $100,000 for a women’s 
dormitory. The remainder will be used for 
current expenses for the next two years, in- 
cluding $15,000 a year for the library, and 
$16,000 a year for the establishment of a School 
of Social and Political Science. 


LORD STRATHCONA was installed as Lord 
Rector of Aberdeen University on December 
18th. At the close of his address he announced 
that he would give £25,000, provided £50,000 
more was raised within a year, to wipe out the 
debt of the university. Charles Mitchell, of 
Newcastle, has offered to subscribe £20,000. 


Herr H. HuBER has bequeathed 50,000 fr. 


[N.S. Von. X I. No. 313. 


to the Polytechnic Institute at Zurich to be used 
for scientific excursions. 


THE Executive Committee of the Board of 
Trustees of Cornell University has awarded 
the contract for the use of the medical depart- 
ment on the campus at Ithaca. The building 
will cost $125,000 and will be ready for use in 
the autumn of 1902. 


AT a stated meeting of the Board of Trustees 
of the University of Pennsylvania, held De- 
cember 4th, Dr. Edgar F. Smith, professor of 
chemistry, who has been acting vice-provost 
for some time, was elected vice-provost. 
Charles Hugh Shaw, Ph.D. (Penna., 1900), 
professor of biology in the Temple College, 
Philadelphia, was elected to an honorary fel- 
lowship in botany, in order that he may con- 
tinue the research work in cytology which he 
had undertaken while pursuing his graduate 
work, 


PRESIDENT BUTLER, of Colby University, has 
resigned and will accept’a chair at the Univer- 
sity of Chicago. 


ATTENTION was called in the last issue of 
SCIENCE to the fact that Professor T. 8. Town- 
send, of Trinity College, Dublin, and Cam- 
bridge University, had been appointed to the 
newly-established Wykeham professorship at 
Oxford. The abilities of Mr. Townsend are 
fully recognized, and it is expected that he will 
place the teaching of electricity on a satisfactory 
footing at Oxford, yet some dissatisfaction is 
expressed that an Oxford man should not have 
been elected. Oxford scientific men get pro- 
fessorships elsewhere, but to judge from the list 
of professors, they are without honor in their 
own country. This is thought to be a discour- 
agement to science at Oxford. In the present 
case, however, the complainants can scarcely 
point to an Oxford electrician suitable for the 
post. 

AT a meeting of the Royal Institution on 
December 3d, it was announced that Dr. Allan 
Macfadyen had been elected Fullerian professor 
of physiology. 


Dr. JosEF Hort has, owing to ill health, 
retired from his professorship in the Technical 
Institute at Karlsruhe. 
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New SERIES. SING LE Cor 15 CTs, 
VoL. XII. 313. Frimay, EMBER 28, 1900. _ANNUs AL SUBSCRIPTION, $5.00. 


THREE ELEMENTS OF OUR SUCCESS 


Have been the three LENSES with which 
our most popular Microscopes are equipped 


# inch 1 Objective. 3 inch Objective. rz inch Oil Immersion Objective. 


The 2-3 inch Objective possesses the large field, depth of focus, and 
high resolving power which make a low-power lens desirable. 

The 1-6 has remarkable working distance, making it especially adapted 
to general laboratory work, and at the same time resolving, magnifying, and 
illuminating power equal to the best. 

The 1=12 inch Oil Immersion has so many excellent features that 
only a trial can demonstrate them. Unusually long working distance, ex- 
treme flatness of field, high resolving poyrer, and absolute permanency of the 
materials of construction are a few of the good qualities. Our method of 
mounting the delicate hemispherical front lens secures the greatest possible 
permanency and the least liability to leakage. 


Bausch & Lomb Optical Co. 


TE i N. St. Paul Street, ROCHESTER, N. Y. 
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VOLS, |. AND Il. NOW READY 


CYCLOPEDIA OF AMERICAN F{ORTICULTURE 


By L. H. BAILEY, Cornell University, assisted by WIL- 
LIAM MILLER, and Many Expert Cultivators and Botanists 


DESCRIPTIONS OF ALL THE 


FLOWERS, AND ORNAMENTAL 
PLANTS IN THE MARKET IN 
AMERICA AND CANADA. 


Over 2000 Original Illustrations. 
Species or Fruits, VEGETABLES, on Subscription for the complete set only— 
in four volumes. Super-royal 8vo. 

Vols. I. and II. Each, Cloth, $5.00 net. ppacrican CuLTrvaTors. 


Sold DIRECTIONS FOR THE CULTIVA- 


TION OF ALL Kinps or Hortt- 
CULTURAL CROPS AND OBSERVA- 
TIONS ON MARKETING, ETC., BY 


Specialists of eminence contribute to the work fully 5000 signed articles 


‘¢ This really monumental performance is to be completed in four volumes, and judging from the first of these 


it will take rank as a standard in its class 


the publishers have given it faultless form,’’—Tur New York TRisune, 


‘¢ We have here a work which every 
ambitious gardener will wish to place 
on his shelf besides his Nicholson and 
his Loudon, and for such users of it 

. In range, treatment and edit- 
ing, the Cyclopedia appears to be em- 
phatically useful: . . . a work 
worthy of ranking by the side of the 
Century Dictionary.” 

—The Nation. 


NOT ONLY ADEQUATE 
BUT INDISPENSABLE 
‘* The information given 

is precisely what the hor- 

ticulturist and general 
reader is desirous of 
knowing.’’ 


—Scientific American. 


it is as scholarly as it is practical. Recognizing its importance, 


‘The only work with which it can 
be at all compared is Nicholson’s Dic- 
tionary of Gardening, but for American 
conditions and American horticultur- 
ists, Professor Bailey's work is far 
more reliable, useful and complete . 

It is an honor to its author and 
his assistant, its publishers, and Amer- 
ican horticulturists as well.’’ 

—American Agriculturist. 


‘« More comprehensive and ambitious than anything Professor Bailey has yet undertaken. Essentially Amer- 


ican, wholly alive ; 


. of inestimable value.’’—Chicago Tribune. 


IF YOU ARE TO HAVE A GARDEN NEXT YEAR READ THIS WINTER 


THE AMATEUR’S 
PRACTICAL 
GARDEN- Book 


‘«The little beok is simply packed with information, 
A more useful book 
of its sort we have never seen, or one more in- 
dispensable to the amateur gardener.’’—T7he Dial. 


all extremely practical . 


Profusely illustrated, sim- 
ple directions for making 
the most of one’s garden, in 
every direction. Each, $1.00 


GARDEN-MAKING: 
Both are by 
L. H. BAILEY, Cornell Univ. 


‘A pleasure to the eye, acomfort to the hand, and 
inspiration to the mind ; exactly what a city man with 
a suburban home has long been waiting for, and now 

absolutely must have.’’ 


Boston Advertiser, 


THE MACMILLAN COMPANY, Publishers, New York 


‘ 


SCIENCE.—ADVERTISEMENTS. ili 


New Books and Other Sciences 


THE SCIENTIFIC FOUNDATIONS OF ANALYTICAL CHEMISTRY 
TREATED IN AN ELEMENTARY MANNER Second Edition Revised. 


By WitHeim Ostwap, Ph.D., University of Leipzig, Author of ‘‘ Outlines of General Chemistry.’’ ‘A Manual of 
Physical and Chemical Measurements,’’ etc. Translated with the Author’s sanction by Geo. McGowan, Ph.D. 


$2.00 net. 
INTRODUCTION TO PHYSICAL CHEMISTRY 
By James Waker, University College Dundee. Cloth. 8vo. $3.00 net. 
THE CALCULATIONS OF ANALYTICAL CHEMISTRY 
By Epmunp H. Mixer, Ph.D., Columbia University. Cloth. 8vo. $1.50 net. 


Aims to furnish all the necessary information concerning the important chemical calculations required of 
an analyst which every student should thoroughly understand before taking up advanced work. 


THE THEORY OF ELECTROLYTIC DISSOCIATION 
AND SOME OF ITS APPLICATIONS 
By Harry C. Jones, Assoc. in Physical Chemistry, Johns Hopkins University. Cloth. $1.60 net. 


An account of the origin and development of the theory of electrolytic dissociation is followed by an examina- 
tion of the important lines of evidence, and by a few applications in chemistry, physics and biology. 


THE RISE AND DEVELOPMENT OF THE LIQUEFACTION OF GASES 


By Witterr L. Harpin, Ph.D., University of Pennsylvania. Cloth, $1.50 


The object of this book is to give to the reader a complete popular history of the liquefaction of air and 
other gases. The method of liquefying air is fully illustrated and its future possibilities briefly discussed. 


A SCHOOL CHEMISTRY ror nian sctoois anp ELEMENTARY CLASSES IN COLLEGE. 


By Joun Wappet, Ph.D., D.Sc., formerly Asst. to the Prof. of Chemistry, Edinburgh University, Lecturer in 
Chemistry, School of Mining, Kingston, Can., author of ‘‘ The Arithmetic of Chemistry.” 90 Cents net. 


A TEXT-BOOK OF PHYSIOLOGY 


Edited by E. A. ScuArer, Jodrell Professor of Physiology, University College, London. 
Volume I., $8.00 net; Volume II., Just Ready, $10.00 net. 


Vol. I. deals mainly with the chemical constitution and the chemical processes of the animal body, and with 
those physical and chemical phenomena which are connected with the production and elaboration of the secre- 
tions. Vol. II. will include the mechanics of the circulation and respiration and of special muscular movements, 
the special senses, functions of the central nerve system. 


TEXT-BOOK OF PALAEONTOLOGY 


By Kari A. von Zitret, University of Munich. Translated and Edited by Caantes R. Eastman, Ph.D., 
Harvard University. English Edition, Revised and Enlarged by the Author and Editor in collaboration 
with many specialists. Volume I. With 1,476 Woodcuts. 8vo. Cloth. Price, $6.00 net. 


HANDBOOK OF PRACTICAL BOTANY 


For tue Botanica, LABoratory AND Private Srupent. By D. E. Srrassurcer, University of Bonn. Trans- 

lated and edited by W. Wittnouse, University of Birmingham. 4th Edition, rewritten and enlarged, 

With 159 original and a few additional illustrations. Cloth. 8vo. $2.60 net. 
BOTANY. AN ELEMENTARY TEXT FOR SCHOOLS 


By Prof. L, H. Bartey, Cornell University, Author of ‘‘ Lessons, with Plants, etc.’’ Illustrated. 
Half leather. $1.10 met. 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 
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julien’s Slicing and Grinding Lathes. | 


Lathes for slicing or polishing all hard material, viz. : 
rocks, minerals, fossils, gems, metals, etc., or for grinding 2 
down the same into microscopical thin sections. Modern A T d N F d 
apparatus, accurate, rapid and economical ; for special use | onic an erve 00 
of geologists, mineralogists and lapidaries. Fifteen stan- 
dard machines, operated by hand, foot, electric, steam or 
water power. Serd for illustrated circular. Microscopic | 
thin sections of rocks in great variety for sale. 
GUSTAVUS D. JULIEN, 932 Bloomfield St., Hoboken, New Jersey. | 


FOREIGN TRAVEL 


“‘Limited Number of Young Ladies.” 


HORSFORD’S 
Acid Phosphate. 


| When exhausted, depressed or 
Egypt, Greece, Constantinople, | weary from worry, insomnia or 


Italy, Spain, Etc. overwork of mind or body, take 
half a teaspoon of Horsford’s 
Address MISS WELDON, _| Acid Phosphate in half a glass 
“The Moorings,” Howard, Pa. | of water. 
BAC K NUMBERS Ww ANTED. | It nourishes, strengthens and im- 
Liberal prices will be given for the follow- || parts new life and vigor by supplying 
ing numbers and indices of SCIENCE. In- | needed nerve food. 


dices to Old Series, Vol. XIII, 1889; Vols. XV 


and XVI,1890; Vols. XVII and XVIII, 1891. 
New Series, Vol. |, No. 8. || Sold by Druggists in original packages only. 


Apply to LOCK BOX 2, WILLIAMSTOWN, MASS. | 


THe CycLopepic PRIMERS 


Offering a cyclopedie range of choice, The special feature of this Series is its adaptability—the choice 
with perfect individuality of selection. it offers between the entire series and the individual volumes. 
Each, Cloth, 16mo Volumes Now Ready Each 40 cents, net 


SCIENCE, POLITICS, LAW, HISTORY, LANGUAGE and LITERATURE 
THE HUMAN FRAME AND THE LAWS OF HEALTH 


By Drs. Repmann and Server. Illustrated. Translated by F. W. Kersue. 
AN INTRODUCTION TO SCIENCE THE RACES OF MANKIND 
By Dr. AtexanperR Hitt, Cambridge University. By Dr. Micuart Hapervanpt, Curator of the Eth- 
Illustrated. nological Museum, Vienna. J/ilustrated. 
INTERNATIONAL LAW PLANT LIFE AND STRUCTURE. A HISTORY OF POLITICS 
By F. E. Smira, M.A. By Dr. E. Denner. By Prof. E. Jenks, M.A. 
With Frontispiece. Illustrated. With Frontispiece. 
THE GREEK DRAMA THE HISTORY OF LANGUAGE ON THE EXERCISE OF JUDG- 
By LioneL D. Barnett, M. A. By HENRY SWEET, M.A., author of MENT IN LITERATURE 
(Camb.) British Museum. “An Anglo-Saxon Reader,” “ Prin- By W. BasIL WoRsFOLD. 
With frontispiece. ciples of Language,”’ etc. With frontispiece. 


GREEK HISTORY German of THE CIVILISATION OF INDIA ROMAN HISTORY 


Prof. HEINRICH SwosBopa by Li- By RomeEsH C. Dutt, M.A., transla- By Dr. JuLius Kock. Translated 


ONEL D. BARNETT, M.A. tor and editor of the ‘‘ Mahabha- from the German by Lionel D. 
With frontispiece. rata’’ and the “ Ramayana.” BARNETT, M.A. With Srontispiece. 

THE ENGLISH CHURCH SOUTH AFRICA 
By the Very Rey. H. D. M, SPENCE, ; - By EpmMuND G. GARDINER, M.A. 
Dean of Gloucester. By W. of (Camb.), author of ‘ Dante’s Para- 
With a frontispiece. The Story of South Africa,” ete. dise,”’ etc. With frontispiece. 


BEGIN WITH THE NEW YEAR TO BUILD YOUR OWN CYCLOPEDIA, OR GIVE 
SOME OF THE BOOKS TO ANY FRIEND WHO WOULD BE INTERESTED. 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 
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SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE 
ADVANCEMENT OF SCIENCE. 


Entered in the post-office at Lancaster, Pa., as second-class 
matter. 


TERMS OF SUBSCRIPTION. 

Five dollars annually in advance: single copies 15 
cents. Subscriptions and advertisements should be 
sent to Science, 41 North Queen Street, Lancaster, Pa., 
or 66 Fifth Avenue, New York. 


The first three volumes of the new series can be 
supplied for $5.00 each, the fourth, fifth, sixth, seventh, 
eighth, ninth, tenth and eleventh volumes for $2.50 
each. The publishers will pay 20 cents each for the 
numbers of Feb. 15, 22, Aug. 2, 1895; Jan. 31, 1896, 


Published Weekly by 
THE MACMILLAN COMPANY 
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The Physical Review. 


A JOURNAL OF EXPERIMENTAL AND 
THEORETICAL PHYSICS. 


CONDUCTED BY 


Edward L. Nichols, Ernest Merritt, and Frederick Bedell. 


LVIII. November-December, 1900. 


TABLE OP CONTENTS. 
Effects on the Persistence of Vision of Exposing” the 
“Eye to Light of Various ,Wave-Lengths. FRANK 
ALLEN. 


Gibbs’ Thermodynamical, Model for a Substance Fol- 
Su lowing Van der Waals’ Equation.” W. P. Boynton. 


On the Forms of Curves presented by the Michelson 
Interferometer. J.C. SHEDD. 


New Eooks: Zwing; Strength of Materials. 


Index. 


Annual Subscription, $5.00. 


PUBLISHED POR CORNELL UNIVERSITY 


THE MACMILLAN COMPANY 
66 Fifth Avenue, New York. 


JAMES FORD RHODES’ 


History the United States 


FROM THE COMPROMISE f0F; 1850 


New Edition. 


In Four Volumes. 


Cloth, 8vo, $10.00 


** Much the most readable and interesting, 
as well as the most genuinely instructive, of any- 
thing on the subject that has yet appeared.”’ 

—Boston Hera.p. 


‘¢Fair and careful, it rests on abundant informa- 
tion and laborious study . . . it is hardly exposed to 
the risk of supersession.’’—Tue Speaker, London. 


‘«The nearest approach yet made to an adequate 
account of the momentous period which he has under- 
taken to depict.’’—Tue New York Sun. 


‘* His impartiality, too, is really judicial, and 
never results from missing or underrating the great- 
ness of the issues wherewith he is dealing.’’ 

—Saturpay Review, London. 


‘* So temperate in thought, so elevated in style, so just and reasonable in exposition, so large in comprehension 


of causes and effects, and so tolerant and truly catholic in conclusions, . . 


. it is a work of great dignity and purpose 


and rich in resources of learning and political and moral philosophy.’’—New York Trisune. 


‘““THE BEST ‘ALL AROUND’ HISTORY OF THE PERIOD YET WRITTEN.”’—Public Ledger. 


THE MACMILLAN COMPANY, 66 Fifth Ave, New York 
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THE 


Journal» Applied Microscopy 


(MONTHLY ) 
$1.00 per year. Foreign $1.25. 
The Only Publication of its Kind in English. 


ORIGINAL ARTICLES 


dealing only with the PRACTICAL SIDE of LABORATORY 
and MICROSCOPICAL work. 


A reference work for all workers in 


BIOLOGY, BOTANY, PETROGRAPHY, MEDICINE and 
GENERAL MICROSCOPY. 


Over 


ONE HUNDRED CONTRIBUTORS 


representing the best Universities and Colleges. 


REVIEW DEPARTMENT 


strictly up to date. 


General Monthly Résumé of FOREIGN AND AMERICAN 
LITERATURE bearing on Applied Microscopy. 


Published by 


PUBLICATION DEPARTMENT, 


BAUSCH & LOMB OPTICAL Co., 
FOCHESTER, N. Y. 


THE 
AMERICAN HIstToORICAL 
REVIEW 


BOARD OF EDITORS 


George B. ApAmMs Anprew C. McLAvGHuin 
ALBERT Harr M. SLoane 
Harry Pratt Jupson H. Morse SrerHens 


MANAGING EDITOR 


J. FRANKLIN JAMESON 


ISSUED QUARTERLY 
SINGLE NUMBERS, $1.00 
ANNUAL SUBSCRIPTION, $4.00 
VOLUMES IL., IIl., IV., AND V. 
BOUND IN HALF MOROCCO, $4.50 EACH 


NEW YORK 
THE MACMILLAN COMPANY 


Lonpon: Macmittan & Co., 


Brief studies of individual elements of our national literature grouped so that 
the series will form a comprehensive history of it as a national expression. 


National Studies in American Letters 
ProF. GEORGE EDWARD WOODBERRY is General Editor of this Series in which 


Mr. Swift’s Brook Farm and Colonel Higginson’s Orv CamBripGe are well known. New Volumes: 


ADDISON—The Clergy in American Life and 
Letters. By the Rev. Daniet D. Appison. 


NICHOLSON—The Hoosiers 


By MerepitH NICHOLSON. 


Brief studies of individual elements, to form all together a comprehensive study of our national literature. 


PREVIOUSLY ISSUED 
BROOK FARM 


VisITORS. 
By Luypsay Swirr. 


The object is to present the history and 
development of our literature during its first 
century in a form sufficiently various and 
Irs Mempers, ScHotars aND many-sided to comprehend its many phases 
in their particular relations and to do this in 
such a way as to make the entire series a Hiaainson 
complete view valuable both for itself now 
Cloth, $1.25. and asa permanent record of the century, 


Each, cloth, 16mo, $1.25. 


UNIFORM WITH 
OLD CAMBRIDGE 


By Tuomas WentTworTH 


Cloth, $1.25. 


OTHER PHASES OF AMERICAN LITERATURE 
STODDARD.—The Evolution of CROSS.—The Development ofthe WOODBERRY.—Makers of Liter- 


the English Novel. By Francis English Novel. 


By Witsur L. ature. Being Essays on Shelley, 


Hovey Sropparp, Professor of Cross, Assistant Professor of En- Landor, Browning, Byron, Ar- 
English Literature in New York glish in the Sheffield Scientific nold, Coleridge, Lowell, Whittier, 


University, $1.50. 


School of Yale University. $1.50. and Others. $1.50. 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 
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The Results the Best Modern Research 


IN TWO VOLUMES, ILLUSTRATED. CLOTH, CROWN OCTAVO, $5.00 


GITUDIES SCIENTIFIC AND SOCIAL 


The Collected Essays of ALFRED RUSSEL WALLACE, LL.D., D.C.L., F.R.S., Etc. 


Author of ‘‘ The Malay Archipelago,” ‘‘ Natural Selection and Tropical Nature,’’ ‘‘ Darwinism,’ ete. 


Vol. I. I-VI. Earth Studies. 
VII, Vill. Descriptive Zoology. 
IX, X. Plant Distribution. 
XI-XIII. Animal Distribution. 
XIV-XVIII. Theory of Evolution. 
XIX-XXI. Anthropology. 
XXII-XXIII. Special Problems. 


Vol. Il. I-VIl. Educational. 
VIII-XV. Political. 
XVI-XIX. The Land Problem. 
XX-XXII. Ethical. 
XXIII-XXIX. Sociological. 
In each volume are illustrations and an 
adequate INDEX. 


Brief statements in untechnical form of the positions reached during recent years by the foremost exponent 
of what is known as the Darwinian theory with respect to current scientific problems, showing incidentally the 


very wide applications of evolutionary theory. 


‘*Tt is needless to say that Mr. WAttace is a natur- 
alist of the very first rank, and that his reason- 
ings do not lack for facts and illustrations to enforce 


‘‘ His unpretending style is very attractive in its 
clearness and simplicity and for orderliness and 
compactness his arrangement of argument and examples 
could hardly be excelled. Finally his tone is admir- 


them.’’—Poputar Scrence Monruty. able.’’—Boston ADVERTISER. 


Send for a circular giving titles of the different Essays in full. 


Just Ready A TEXT=BOOK OF THE EMBRYOLOGY Part IV. 


Of Invertebrates. By Dr. E. Korscuett, in the University of Marburg, and Dr. K. Herper, in the Univer” 
sity of Berlin. Fully illustrated with figures in the text, etc. 


Part I. Porrrera, Cnrparia, Cren- Part Il. Puoronipea, Bryozoa, Part III. Arnacunipa, Pentasto- 


OPHORA, VeRMES, ENTEROPNEUSTA, Ecroprocta, Bracuiopopa, En- mip&, PANTopopDA, TARDIGRADA, 
INODERMATA. TOPROCTA, CRUSTACEA, PAL®os- Onycnornora, Myriopopa, Iy- 
Translated by Epwarp L. Mark, TrRacA. With Illustrations. secTA. With Illustrations. 
Ph.D., Professor of Anatomy, and 8vo. Cloth. Pp. 375. $3.00, net. Pp. 441. $3.25, net. 
W. MéeM. Woopwortn, Ph.D., Har- 

vard University. Illustrated. Part IV. Ampuinevra, LAMELLIBRANCHIA, SOLENOCONCHA, GASTROPODA, 
8vo, Cloth. Pp. 484. $4.00, net. Tunicata, CepaLocnorpa. With Illustrations. 
“The book has been in the hands of Pp. 594. $4.00, net. 


zoologists all over the world and is recog- f 
nized asan excellent and indispensable Translated from the German by Maruitpa Bernarp. Revised and ed- 


reference book.’’—Professor JaAcoB REIG- : 
wane tn Scemece. ited with Additional Notes by Martin F. Woopwarp, London. 


Of Man and Mammals. By Dr. Oscar Herrwic, of the University of Berlin. Translated from the Third 
German Edition by Epwarp L. Mark, Ph.D., Hersey Professor of Anatomy, in Harvard University. 
Second Edition, with 339 Figures in the Text and two Lithographic Plates. 8vo. Cloth. $5.25, net. 


‘Of value asa general text-book of vertebrate embryology. As such a text-book itis of the greatest value toa 
student and it is safe to say that at the present time there is no text-book so well designed to give the studenta general 
knowledge of vertebrate embryology as the present one.’’—ScIENCE. 


A TREATISE ON ZOOLOGY 


Edited with an introduction by E. Ray Lanxester, M.A., LL.D., F.R.S., Correspondent of the Institute of 
France; Director of the Natural History Departments of the British Museum. 


Part Il. The Porifera and Ceelentera. By E. A. Mixcurn, Professor of Zoology in University College, 
London; G, Hersert Fow sr, Ph.D., Late Assistant Professor of Zoology in University College, London, 


and Gitpert C. Bourneg, Fellow and Tutor’ of New College, Oxford. 8vo. Cloth. $5.50 net. 
INTRODUCTION TO ZOOLOGY 
A GurIpe To THE Stupy or ANIMALS FoR THE Use or Seconpary Scuoo.s. 12mo. Halfleather. $1.10 net 


By Cuar.es Benepict Davenport, Ph.D., Assist. Prof. of Zoology, University of Chicago, and Gerrrups Crorry 
Davenport, B.S., formerly Instructor in Zoology, University of Kansas. With 311 Illustrations. 


Send for our Complete Catalogue or New Announcement List. 


THE MACMILLAN COMPANY, Publishers, New York 
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New Books on Modern Problems 


NEW BOOKS JUST READY. 


MORRIS. The History of Colonization from 
the Earliest Times to the Present Day. By 
Henry C. Morris, formerly United States Consul at 
Ghent, Belgium. Cloth, 8vo, $4.00 


HOLLS. The Peace Conference at the Hague 
and its Bearings on International Law and 
Policy. By Freperick W. Hous, D.C.L., a Mem- 
ber of the Conference from U. 8. A. $3.00. 


Invaluable discussions of pressing current questions sure to interest those who are giving thought to colonial 
policies, matters appropriate for arbitration and other issues of the present campaign. 


THE CITIZEN’S [LIBRARY OF FCONOMICS, POLITICS AND SOCIOLOGY 


Under the General Editorship of RICHARD T. ELY, Pu.D., LL.D., Director of the School of Economics, and 
Political Science ; Professor of Political Economy at the University of Wisconsin. 


The Latest Issues. Half Morocco, $1.25 net, each. 


VINCENT. Government in Switzerland. A MACY. Political Parties in the United States, 


revised and enlarged edition. By Joun Martin 


Vincent, Johns Hopkins University. 


1846-1861. By Jesse Macy, LL.D., State Univ. 
of Iowa, author of ‘‘ The English Constitution,’’ ete. 


BULLOCK. Essays in the Monetary History of the United States. By Cuaruss J. Buttock, Ph.D., 
Williams College, author of ‘‘ The Finances of the United States from 1775 to 1789,’ ete. 


REINSCH. World Politics in the Nineteenth Cen- 
tury as influenced by the Oriental Situation. By 
8. Reinscn, Univ. of Wis. 


JONES. Economic Crises. By Epwarp D. Jonzs, 
Ph.D., Asst. Professor of Economics and Commer- 
cial Geography, Univ. of Wis. 


Send for a Circular of the Still Earlier Volumes. 


AN OUTLINE OF POLITICAL GROWTH IN THE NINETEENTH CENTURY 
By Epmunp Hamitron Sears, A.M., Principal of Mary Institute, Saint Louis. 8vo. Cloth. $3.00 net. 


‘«Mr. Sears. . 


By Newell Dwight Hillis, D.D. 
Pastor of Plymouth Church, Brooklyn. 


THE [NFLUENCE OF CHRIST IN 


MODERN LIFE 


A Study of the new Problems of the Church in Amer- 
ican Society, by the Pastor of Plymouth Church, 
Brooklyn. Cloth, 12mo, $1.50. 


Send for a circular showing the general scope and 
aim of the volume. 


. practically holds the field alone for the events of the past twenty years.’’— The Nation. 


By Francis Greenwood Peabody 


Professor of Christian Morals, Harvard Univ. 
JESUS CHRIST AND THE SOCIAL 
QUESTION 


is an examination of the teaching of Jesus in relation 
to some of the problems of modern social life, by 
Professor Peasopy, of Harvard University, whose 
talks to Harvard students, and other writings are 
well known. Cloth, 12mo, $1.50. 


THE MACMILLAN COMPANY, 66 Fifth Ave., New York 
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